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CHAPTER I 
SELECTION OF THE PROBLEM 
1. Source 
This study was undertaken to determine to what extent 
I 
' 1 scores on the Wonderlic Personnel Test and the Minnesota 
. Clerical Test can predict job success for clerical and tele-
11 phone sales workers at the Boston Herald-Traveler Corporation, 
jl thus improving , if possible, the selection procedures already 
1 in operation. 
I' 
I Before 1950, applicants for positions at the Boston 
1 
Herald-Traveler were interviewed and hired or rejected by the 
!1 heads of the various departments. Such a hiring procedure 
I resulted in variations in the quality of both work and 
' employees, as each supervisor had his own ideas of employment 
•standards. Furthermore, since there was no central hiring 
I 
.I 
I 
:office, a.n applicant could be turned down in one department 1
1 
:without ever knowing that there was a crying need for his 1 
I 
' particular skill in another department. However, employment 
I 
,procedures became centralized in January l950 with the creation ! 
,, of a personnel depar.tment, one function of which was to screen 
1 
a pplicants for all except the mechanical sections. /1 
The management had considered the possibility of a testing 'I 
I 
,, 
~===-=--=-~4-=-- ~-=-=·,..., "'' '"''·'·'~- -c·_ ·=--- =· -- - __ -,.,-------=-----
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program, particularly as a tool in the selection of clerical 
workers, as part of its new personnel policies; but it was not II 
until early in 1951 that a tent ative choice of the Wonderlic 
Personnel Test and the Minnesota Clerical Test was made f'or the 
purpose. As this move coincided with the writer's need for 
data in connection with a tests and measurements course, 
arr angements were made for her to test e. limited group of 
employees· on a volunteer basis. 
olderli 
It soon became apparent merely from vi.sual inspection of 
i! the raw scores and a rough comparison with performance on the 
I 
II 
,, 
I 
I 
job that these tests might be of some value in discriminating 
between "good" clerks and "poor" clerks -- "good" or "poor" 
li being the informal opinions of supervisors as to their per-
1 formance. >::. The neqt step was the decision on the part of the 
management to have these two tests administered to all new 
clerical and telephone sales employees. The latter group, 
I while not primarily clerical, was included because there had 
, been a comparatively large turnover among the telephone 
solicitors in the classified advertising department at about 
this time, and it was hoped that r esults on the t wo tests 
might give new clues to better selection. 
The testing project was spurred on by the publication of 
the results of a survey of newspaper employment practices 
conducted by the Am erican Newspaper Publishers Association in 
I 
II 
I 
I 
II 
I 
I 
I 
I 
II 
I 
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1952, which indicat ed that half of the newspapers conducting · 
any kind of testing program used the Wonderlic Personnel Test, I! 
I 
and approximately one-third of them used the Minnesota Clerical 1 
I Y 1 
Test. ~1 
2. Justification 
I 
'I Justification of this study, with its obvious limitations I· 
as to the size and makeup of the sample population, lies in , 
I! 
1 
one important fact: it is concerned with an actual working 
: situation. 
I 
1 small 
The Herald-Traveler is perhaps typical of many 
industrial plants where the clerical force is not a 
'I I 
I large one and the turnover in general is small, and v.rhere it may,1 
I 
, take tl1..ree or four years to accumulate enough data for even a 
It is perhaps typical of such I preliminary study such as this. 
11 smaller plants in another way: it had no trained and experienc ~tl 
I 
1 advisors in the initiation of its testing program. Mistakes 
I • 1were unavo1dable under the circumstances, but it is the \~iter' 
! belief that much was learned in the process, and that the 
I 
! results of this study, while not conclusive, will be helpful 
II 
11 as a basis for future similar studies at the newspaper. 
I 
In order to justify the use of psychological tests in 
I the fi rs t place, a personnel director ( or any other person 
I' 
~ I 
; re-sponsible for the testing) should ask himself four i mportant 
lJ American Newspaper Publishers Association, ANPA Report on 
1 Newsnaper Personnel Management, Sept. 30, 1952, 3:2, p. 10-15. 
I 
-=--·--. ·-·--... -- =-=- =---=cc-= ----------- -·-- --
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questions, according to Frederi c R. Wickert of the Psychology 
ll Department of Mi chigan State College: 
"a. Is it true that better selection is a 
real problem in your company? 
11b. Are you convinced that testing is a matter 
of continual checking and rechecking? 
"c. Do you realize t hat you might not be 
qualified to administer and interpret 
psychological tests? 
11d. Do you make sure that test scores do not 
fall into the hands of those persons not 
qualified to use and interpret them?" 
1' Pigors and Myers suggest in their book, Personnel 
Administration, that the results of testing may be ov value 
if the following questions can be answered with a "yes" less 
gj 
1 
unqualified than more: 
I ~ 
I 
I, 
I 
I 
"a • Is top management prepared to spend the 
money required in developing tests that 
are well suited to the specific company? 
"b. Does everyone concerned recognize the 
limitations of tests and will their pit-
falls be avoided? 
''c. Are supervisors ready to accept these tests 
as an improvement in hiring procedures?" 
Although the affirmative answers to these questions 
from the management were not 'completely unqualified, the 
JJ Frederic R. Wickert , "Current Use (and Misuse) of Psycho-
,; logical Tests in Business and Industry, 11 Personnel, (July 
1950), 27:1, p . 47-52. 
I 4 
I 
--·+= 
I 
II 
I 
I 
I 
I 
I 
I' 
I 
I 
I 
II 
II 
II 
I' 
I 
I 
II 
I· d 
I 
I 
I' I 
gj Paul Pigors and Charles A. Myers, Personnel Administration, , 
New York, McGraw-Hill, 1947, p . 130-131. I, 
I 
I 
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I 5 
L w~iter still believed that they were clo~: ··enou:h-to proceed li·--··- ---··- . 
with the project. li ,, 
National norms and validations have been published for 
both tests used in this study, but while these are helpful, 
they cannot be taken too literally. Standards for the 
s election of workers differ from company to company; further-
more, the 11clerk 11 described in a test manual may not be 
doing the same work as the nclerk 11 at the Herald-Traveler. 
Therefore, it is desirable to have local validation of the 
1 tests and the establishment of company standards for the job 
classifications involved. 
I, 
1'. The larger newspapers have generally been fortunate in 
I 
!J attracting a high caliber of employee. Not only does work 
on a newspaper seem "glamorous" to mahy applicants, but also 
the somewhat higher-than-average union salary scale has 
r appealed to many job-hunters who might not otherwise be 
1 interested in some of the types of newspaper work available. 
For instance, it is often necessary to screen out would-be 
reporters from among applicants for clerical work, for al-
though it is company policy to promote fr om within, it has 
been found unwise to start editorial aspirants on a routine 
clerical level. 
The current tightening of the labor market, especially 
for clerical workers, has brought about a greater need for 
I better sbreening and classification of applicants. Much 
~---:=- ---oc •... ! _-_-=c .:::::....---::-:=.. :-::.=- :=--:.--..::-..=-
:I 
,I 
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1 competition for the services of clerks has arisen from other 
I 
I 
II 
local businesses, which have increased their wages as a means 
of meeting the shortage. Although the top pay for a news paper 
clerk is comparatively high, t he starting pay is now closer 
to the city-wide average that it was five years ago. This 
means that the newspapers probably do not have as much choice 
of candidates when there is an opening. 
If this study can show that a testing program such as 
the one the Herald-Traveler has undertaken will help in the 
selection of workers by predicting possible success on the 
job, it will have justified the time and effort spent on it. 
If, on the other hand, it shows that the tes ting program is of 
, less value than anticipated, it will at least- have served a 
pur pose by directing the attention of those in charge towards 
II 
I 
the need for changes i n procedure. 
3. Scone 
Tests Used.--The t wo tests selected for trial on the 
basis of their wide use in business and industry were the 
Wonderlic Per sonnel Test (Form A) and the Minnesota Cler ical 
I 
1 
Test. 
I 
i 
I. 
The Wonderlic Per sonnel Test is a t welve-minute test of 
I 
1 mental ability of the s piral omnibus type adapted for use in 
1 business and industry from the Otis Self-Administer ing Test of 
Mental Ability. (See Appendix B for copy of the Wonderlic 
Personnel Test.) Available in five form.s, it has been 
;! 
I• 
I! 
I 
I 
I 
I' 
II 
I 
I, 
.c-=--=-=~- -~-"- -_--,--- -- --- __ _.._ ____ ----- -
----- -- ----~ ------------
:I 
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j standardized on more than 30,000 adults in business situations. 1 
I The test is practically self-administering, since simple but 
full directions are printed on the first page . It can be 
scored by means of a scoring stencil in less than one minute. 
The format of the Otis S-A was retained in the Wonderlic 
revision, but the content was reduced by eliminating those 
items which had the least predictive value in an industrial 
situation. 
Wonderlic and Hovland , in describing the original thr ee 
JJ 
forms of the Wonderli c Personnel Test, say: 
I 
I' I 
I 
II 
II 
i' 
1: 
Jl 
II 
!I 
I 
I 
"Over 8,000 Otis S-A tests were available for 
determining the validity and difficulty of the 
individual items in the four f orms of the Otis Test. 
On the basis of these data, three parallel forms of 
the Personnel Test were constructed, each containing 
fifty items from the Otis Test which had maximum 
validity and proper difficulty ••• A number of experi-
mental revisions were required before the final forms 
were completely satisfactory, since the difficulty of 
the individual questions changes somewhat when the 
order of the items is al t ered. About five thousand 
cases were tested with the final forms for the pur-
pose of obtaining norms." I II 
!I 
I I Concerning the final selection of items for the new test, I 
II V 
I. the t1,•10 authors state: \I 
I
I "To be included, an i tern had to prove valid 
according to three succes sive criteria: (1) a j!: 
1! question had to differentiate between successful 
jl ) 
, 
1 
and unsuccessful industrial employees, (2 i tern s 1 
I 1/ E. F. Wonderlic and C. I. Hovland , "The Personnel Test: A 
Restandardized Abridgment of the Otis S-A Test f or Business 
and Industrial Use, ~n~.-=~~P~P=l~·~P=s~y=ch~o=l., 23 (Dec. 1939) , ~ · 686. 
lr 
, gj Ibid., ~ · 688. 
II 
I' 
- ·- =- ---::.-:-- ·-:..:..._ --- - -- - -- - -· 
il 
" 
I 
I 
======·i 8 l! 
were selected which differentiated between good I' 
and poor school records , and (3) the final criterion 11 
wa s total score on the t est. Biserial coefficients 1 
of correlation were computed between total score on 1: 
the test and the passing or failing of individual items." i 
Forms A and B were developed later with the same pro- II 
cedure which was used in developing the original forms D, E 
11 
and F. 
The comparatively short length of the test makes it 
particularly useful in business situations. Concerning the y 
I 
I 
.I 
II 
I 
I 
I 
I 
1 length of the test, the t wo authors say: 
I' 
I "The length ••• was made such that only about 
t wo to five percent of the average groups complete I 
the test in the t welve-mi nute time l imit . In the 1 I 
original Otis Test, as many as forty- percent of 1 
some groups finished the test in the thirty-minute Jl 
time limit. This of course resul ts in under-
measurement of brighter individuals in the group." 
The reliability of the Wonderlic Test, as reported by the J 
I 
I 
publisher, is . 88 to .94 on an odd-even correlation; comparin i 
the results of one form of the test taken immediately after II 
another form, resulted in corr elations of .82 to .94.Y The J' 
I 
I 
~al~dity , has been proved in actual business situations in 
determining success on a number of different jobs. Correla tiod 
betw·een this test and the Otis S- A Test of Mental Ability, 
V E. F . Wonderlic , Wonder lie Personnel Te-st Manual, Glencoe, 
Illinois, published by the authorJ ~ l945, p . 2. 
gj E. F. Wonderlic and C. I. Hovland, op. cit., p. 688. 
1 Q/ E. F. Wonderlic, Test Manual, p. 4. 
II 
,I 
d 
1: 
1: 
- -- -----
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I 
I 
II 
I' 
II 9 
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I 
I' 
higher examination, thirty minutes, is .81 to .87. 
111 The Minnesota Clerical Test is a test of clerical apti-
tude consisting of an eight-minute number-checking section and II 
II I 
1: a seven-minute name-checking section. (See Appendix C for cop-Yll 
1
1 of Minnesota Clerical Test. ) The total scoring time is two to I 
I· three minutes, using a separate scoring stencil for each sectidp. 
I It is a s peed and accuracy test in which the subject places a 
! check on the line between identical pairs of numbers or names, 1\ 
1
1 
and leaves blank the line between dissimilar pairs. The :; 
numbers r ange from three through t welve digits, and the names ~rom 
I 
:I 
seven through sixteen letters. It has . been standardized on 
more than 10,000 adults, and more than 6,000 students at the 
high school level. 
Val idity coefficients based on personal history ratings 
are about .65, according to the ~annesota Clerical Test Manual, 
I while supervisors' ratings and test scores give coefficients 
I' 
v 
of from .28 t o .42. 
The author-s of the Minnesota Clerical Test Manual report 
that a study of the occupational ability profiles of successful l y 
I 
I 
I 
employed clerical workers indicates that clerical worker s are 1 
most markedly differentiated from gainfully employeed people by : 
I 
lJ E. F. Wonderlic, Test Manual, p. 4. 1 
gj Dorothy M. Andrew and Donald G. Paterson, Minnesota Clerical ,! 
~~s].Manual, 1946 Revision, New York, Psychological Corporation
1 ,, 
I 
' ·- - - --
- - - - ·- - --··- ----- ------
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1/ 
their superior scores on the Clerical Test . - They also say 
I 
that the test measures an aptitude which is related positively I 
II to abilities to discriminate small differences rapctly, to !: 
1 observe and compare, to adjust to a new situation and to give 
g) 
I 
II 
li attention to a problem. They add that the low correlation 
I between the test and years of clerical exper ience , amount of 
commercia l training, grade of school completed and intelligence
1
: 
suggest that the test m3asures something other than the academib 
Q/ 
and experience factor s. 
Ponulation.--The two tests were administered originall y 
to a total of 112 clerical and telephone sales employ ees of 
the Boston Herald-Traveler Corporation. Twelve of these, 
'I 
\· 
II 
II 
jl 
I 
I 
il including eleven clerks and one secretary, were ruled out 1 
" 
because of the refusal of their supervisor to rate them, leavin~ 
a final total sample population of 100. Thirty-one of the 
total wer e older employees who volunteered to take the t wo 
tests, and the rest were new em ployees tested at the time of 
I 
II 
I, 
1
; hiring. In the latter group, the tests were not used pr imar ily '! 
\1 to select, although tentative cutoff scores had been set on I 
I 
them which ruled out some candidates who had applied for the 
·; positions. 
I 
I 
The sample pop.ulation iNas made up of 62 Clerks, 
, JJ Dorothy M. Andrew and Donald G. Paterson, QQ. cit . , p . 4. 
y Ibid . , p . 6. 
l y Ibid., p. 5. 
I 
I 
I 
I 
I 
I 
I 
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15 Secretaries and 23 Telephone Solicitors, as indicated in jl 
I 
Table 1, below. 
I 
I Table 1. Classification of the Population 
II I 
I. I! 
I 
Classification 
Clerks • • • • 
Secretaries . . . . 
Telephone Solicitors 
Total • • • • • • • • 
Number 
62 
15 
23 
100 
A more complete discussion of the population will be found in 
Chapter III. 
Criterion.--Job success as indicated by supervisors' 
I 
I 
I 
I 
I 
I 
I 
II 
I 
j: 
1l ratings was the criterion for the total sample population. 
1: 1
;, It was decided to have the supervisors use the company's 
I• jl 
I· "Progress Report" (see Appendix D) for rating their employees. II 
I· This form was printed by the company for use in merit rating, 1 
/1 but had not been put into actual use until now. The report for~ 
,, I 
I had the usual weaknesses of the graphic r ating scale. The most 
II 
serious disadvantage to such a scale is that is is a s~ective 
instrument and may be affected by the personal feelings of the , 
I 
supervisors towards their employees. It is subject to the "halo 
I 
, effectn--that is, the rater may tend to rate the worker in all \ 
traits as he rated him in the first, simply becaus-e there is a II 
- -·-··=------=:=iJI-.-. =--= 
J: 
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I, natural tendency to che.ck straight down a column. The scale 
II 
11 12 
j is subject to individual interpretations of the rater because ,1 
I' the different traits and the degrees of each trait are not 
!1 specifically defined. There is also some question as to 
1
1 whether such a rating s cale will apply equally to all jobs. 
1 
The ratings were treated as if they had all been made by one 
L 
, rater, which wa s not actually so. 
Nevertheless, in spite of the disadvantages of the 
Progress Report, it was decided that the scale did differ-
entiate broadly between successful and unsuccessful clerks, 
secretaries and telephone soli citors. There was doubt, how-
,. · ever, that the small differences in ratings of the large group 
of employees in the middle of the distributions could be taken 
I' 
I· 
I 
I· 
I 
j, 
literally. 
4 . !!Juestions to be Answered by this Study. 
In order that this study may be of practical use to the 
persoru1el department of the Boston Herald-Traveler Corporation 
as a basis for future selection studies, an attempt will be 
made to answer the following questi0ns: 
1. Are the scores obtained on the Wonder lie Personnel 
Test and the t wo secti ons of' the Minnesota Clerical Test of 
I 
I 
I 
I 
11 
! 
I 
II 
I 
1: 
1 value in predicting job success as indicated by the supervisor I' 
1 ratings? I 
I 
2 . Can t he selection of employees be improved by estab- I 
job classifications? 1 ----~- -~-. """"'" --~ .~--~~ 
li 
lishing cutoff scores for the different 
==- ==== ..:=::::-::-= ~-- =.-- ~~=~=-==-=====-:--c. -=-=--=--·- ---- - . - ·- . 
II 
I 
- - - -
, I 
' 
I! 
3. In general, is this t esting program going to be worth , 
i' 
1
1 the time and money expended by the company? 
I 
I' 
,, 
! 
I' 
I 
I 
I' 
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CHAPTER II 
REVIEW OF RESE.A..."RCH 
The comparatively few newspapers in the United States 
!I 
1 which have employee testing programs have apparently not yet 
published their results, although it is kno\vn that such 
programs have been in operation for several years. No attempt 11 
was made by the v~iter at this time to gather unpublished data 1 
· from other newspapers. 
There is much related research published in books and 
I' journals which reports on the use of a mental ability test 
and a clerical test in testing clerks, and some which reports 
on the Wonderlic Personnel Test. and the Minnesota Clerical 
Test as used in a larger battery. Many of these studies are 
presented informally in various personnel journals, and while 
they sometimes appear without benefit of statistical treatment 
of the da ta, they are nevertheless of some interest because 
they show results from an actual working situation. Others 
· are handled in more t echnical fashion and give meaningful 
i 
" statistics. 
Seashore, in a study of the t est results obtained ~y 
clerical workers in a bank, mentioned t wo persistent diffi-
culties arising in the tes t validation projects undertaken in 
-14-
I 
I 
I 
I 
I 
I 
I 
II 
·I 
1/ 
I' 
I 
I 
..... --··· __ l._··==o-~ 
----11 
business organi zations: 
11 
representativeness of samples and 
II 
adequacy of criteria. 
· while a number of studies indicate that it is often advisable 
to use a standardized intelligence test in the selection of 
5) 
persons for clerical jobs, 
" ••• It should be kept in mind that the term 
clerical is very broad. Each test, therefore, 
must be evaluated in terms of whether it is 1 
measuring something that the employee must possess !' 
if he is to do the job well ••• If this point is ke pt I 
in mind, we can readily understand why some investi-
gators have found appreciable correlations between 
intelligence and clerical ability, while others 
have reported little or no correlation." 
McMurray found correlations varying from .34 to .57 
1 among bank employees between Otis Intelligence Test scores and 
'§./ 
I job efficiency. 
II Shellow found a correlation of .73 between intell igence y 
and ability ratings of a group of stenographers. 
1/ Harold G. Seashore, "Valida tion ofClerical Testing in 
Banks," Personnel Psychology 6:1 (Spring 1953), p. 45-56. 
gj Joseph G. Tiffin, Industrial Psychology, 2nd ed., New York, 
1 
Prentice Hall, 1947, p. 88. 1! 
'§} R . N. McMurray, nE:f:ficiency, Work-Satisfaction and Neurotic 
Tendency: A Study of Bank Erilployees,n Personnel Journal, 11 
(1932), p. 201-210. 
1f S. M. Shellow, nAn Intelligence Test for Stenographers,n 
Journal of Personnel Research, 5 (1926), p. 306-308. 
I 
II 
I 
15 
II , 
!I 
I 
----1 --- . I 16 ~-~--r--= ----
I 
I 
I 
I 
Hay reported a correl9,tion of . 35 between Otis test 1 
Jj 
scores and rated ability of clerical employees, while Hay 
Blakemore found some difference between t he score.s of experi-
enced and inexperienced clerks on the Minne.sota Test, although J 
, !I v they found little or no difference based on length of exper 1ence. 
Ghiselli and Brown, in their P.er.sonnel and Industrial 
Psychology, state that the scores on the Minnesota Clerical 
Test differentiate var ious grades of office workers, and they 
list averag e scores for men and women in several job classi-
'§} 
fication.s. 
Robert Sas saman reports on an experimental testing 
i 
II I 
lj 
I 
I 
program at the Dixie Cup Company where 100% of the stenographer~ 
rated as "good or better in job per formance" scored between 
- 11 
25 and 42 on the Wonderlic Personnel Test. I· 
lr In a sample of '(2 bank clerical employees hired on the I 
basis of "passing" the Wonderlic Personnel Test and three 
short clerical tests, only five had to be dismissed; of the 
unsatisfactory employees, only one had "passed 11 all four 
jJEdward M. Hay, nTests in Industry. I. Their Proper Use," 
Personnel Journal, 20 (1941), p. 3-9. 
V Edward M. Hay and A • M. Blakemore, nThe Rel a tionship be-
t we en Clerical Experience and Scores on the Minnesota Voca-
tional Test for Clerical Workers," Journal of Applied 
Psychology, 27 (1943), p. 311-315. 
Qj Edwin E. Ghiselli and Clarence W. Brown, Personnel and 
Industr ial Psychology, New York, McGraw, 1948, p. 201-202 . 
I jl 
.I 
I 
j, 
,, 
'I 
1: 
' ifRobert Sassaman, "Stenographic Testing Program Pays Off," 
Management Review, 41 (1 952), p. 501-502. 
-1, - -=----=----=. =-
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tests at what was considered a satisfactory level . The 
author, Betty Allen Doub, says, non the average., the caliber 
of incoming employees has i mproved and we consider the tests 
as a valuable additional yardstick in the proper selection 
11 
of new workers ." 
Richard B. Miller found that the correlations between 
11 scores on the Wonderlic Personnel Test and the Minnesota 
~~ Clerical Test are positive but low (. 28 ) for both · men and 
women clerical workers , so that the t wo can be combined into 
gj 
a battery. 
John B. Carruthers found correlations of between . 27 and 
supervisors' ratings of general office clerks , and correla-
tions of between .29 and .59 on the Name-Checking Section with 
'Y 
the same group. 
Martin M. Bruce found that the benefit to the individual 
who takes te.sts is sometimes overlooked in the effort to 
prove that the testing is beneficial to the company. In an I, 
I 
I JJ Betty Allen Doub, "Better Clerks Can Be Hired with Tests,n 
'I 
I 
,j 
I 
I 
I
, Personnel Journal, 29 (1950), p. 102-103 • 
. I gj Richard B. Miller, "Reducing the Time Required for Testing I 
Clerical Applicants, n Personnel Journal, 28 (1950), p. 364-366. 1[ 
Ill Q/ John B. Carruthers, nTabular Summary Showing Relation be- i 
tween Clerical Test Scores and Occupational Performance," 1 
Occupations, 29 (1950), p . 40-50 . 
---=-=-v-- -
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experiment in a factory, every one of 159 men and women who 
had taken a battery of tests indicated afterwards that he or 
she had been helped by the experience through better self-
1/ I' understanding. 
Schneidler and Paterson report that nwomen and girls 1
1 
g.lfi 
the Minnesota Test." ll 
the minimum acceptabl 
are markedly superior to men and boys on 
Doppelt and Bennett made a study of 
11 scores on store personnel tests for t he lowest cost of tra in-
' y 
II ing. 
I' 
i The writer ha s found no research specifically on tests 
I for the selection of telephone sales workers, although there 
1: 
a considerable amount of not too conclusive literature on the 
selection of sales personnel in general. Burt, in his 
Employment Psychology, says that it is possible to locate a 
sales person near hi-s occupati onal level by means of an 
11 
intelligence test. Tpis is borne out by the norms pub-
lished in the 1Nonderlic Personnel Test Manual for various 
I 
I 
I 
I 
II 
,, 
I 
I 
i 
sales jobs. Carl.H. Rush, Jr . believed that the most fruitful 
:1 V Martin M. Bruce, "Psychological Testing Helps II Too, n Personnel Journal ; 2~ (1950), p . 145-148. the Individua 
gj G. G. Schneidler and D. G. Paterson, "Sex Differences in 
Clerical Ap titude,n Journal o:f Educational Psychology, 33 
(1942 ), p . 303-309 . 
Q/ Jerome E. Doppit and George K. Bennett, nReducing the Cost 
of Training Satisfactory Workers by Using Tests," Personnel 
Psychology, 6:1 (Spr ing 1953), p. 1-8. 
I! 1./ Harold Ern ,:;st Burt, Principles of Employment Psychology, 
rev. ed., New York, Harper and Brothers , 1942. 
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II 
a pproach to the problem of the selection of predictors of 
sales success lay in the development of selection tools for 
the prediction of a "criterion profile", or a weighted 
1.1 
:1 composite, rather than a single overal l criter ion. 
Although the writer did not attempt to correct some of 
the obvious shortcomi ngs of t he company progress report used 
ij as the criterion for this study, she did read with inter est 
I, 
I 
I 
I 
Probst's book on measuring and rating employees, which told 
how to set up rating scales and mentioned the many pitfalls 
gj 
to be avoided. 
Although none of the above-mentioned material describes 
situa tions s pecifically like the one in the present study, 
' it is valuable indirectly as a general background. 
I 
I 
I 
V Carl H. Rush, Jr., "A Factorial Study of Sales Criteria," 
Personnel Psychology, 6:1 (Spring 1953), p . 9-24. 
gj John B. Probst, Measuring and Rating Employee Value, New 
York, the Ronald Press Company, 1947. 
I 
i 
I 
I 
j, 
I I . 
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CHAPTER III 
PROCEDURE 
li 
,I 1. Preliminary Procedures 
II Selection of Tests.--The Wonderlic Personnel Test and 
1: the Nfinnesota Clerical Test were selected for use by the 
I management at the Boston Herald-Traveler Corporation in an 
ll attempt to i mprove the selecti on and classification of 
1 clerical employees, and if poss ible by this means, to learn 
whether t e st results would indicate any reason for the 
recent comparatively high turnover of t elephone solicitors 
in the classified advertising department. These tes ts were 
not put to use, however untiL the writer started her 
personal testing project at the Herald-Traveler early in 
1 951 to supply data for a course in te.sts and measurements at 
Boston University. The tests vrere originally selected on the 
1 basis of their wide use in business and industry. 
II Preparing of Job Descript ions.--To the writer's know-
/ ledge, no formal program of j ob evaluation has ever been 
II undertaken a t the Bo-ston Heral d-Tr aveler. The job classifi-
j: cations which come under the jurisdiction of the contract 
between the management and the Newspaper Guild of Boston 
(mainly nwhite-collarn jobs) are listed in the contract, but I· 
--.,-_-,·:c~-j·-= -. ----=---------"'-=·-.- =---=---=-:-.. --:--__ ----
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are not described. There is occasional confusion about some 
classifications because of overlapping of work. A general 
clerk, for instance, can be anything from an addressograph 
1 clerk to a statistical clerk, while the secretary-stenographer II 
classification includes not only the routine stenographers 
but also the employee magazine B«itor and the plant nurse. 
Sometimes stenographers, clerks, office boys and even the boys 
called messengers perform very similar clerical work. 
people being measured :in this .study do, t he following job 
1 descriptions were written: 
Clerk (general clerk, clerk-typist): Under the 
direct supervision of a department or section head, 
performs routine filing, typing and clerical work, 
and may operate one or s everal of a variety of office 
machines. The nat.ure of the work varies among · 
departments, but usually includes routine statistical 
1
1 
work. 
Secretary (stenographer): Under general super-
vision of a department head, performs duties usually 
associated with secretarial work, such as typing 
letters and reports, taking dictation, answering 
the telephone, maintaining records of various kinds, 
andoften compiling statistical reports. 
Telephone Solicitor: Under general supervision 
of the head of the classified advertising phone room, 
tak es down on typewriter advertisements which are 
telephoned in; figures advertising charges for 
customers; prepares copy for cpmposing room; calls 
adverti s ers a t r egular intervals in order to sell 
advertising space; uses small key telephone switch-
board. 
I 
1\ 
I 
I 
' 
.I 
!I 
' 
--- - ·- ---- - ·---- -------- ---
Selection of the Criterion.--The choice of supervisors' 
ratings seemed to be a logical one for the criterion i n this 
study, but presented problems, not the least of which wa s the 
fact tha t the Herald-Traveler had never before used a merit 
rating system. Furthermore, the several de partment heads 
who were to rate their employees for this study had had only 
II 
I 
1 
the most general experience in rating. The Progress Report 
,, 
,, 
'I 
I 
I 
which the company had printed earlier for some future use was 
chosen as the rating scale for the study, partly to give the 
management some i dea of its practical use. 
Originally it vYas intended to use volume of sales as a 
second criterion for the telephone solicitors, butthis plan 
was abandoned. Not onl y were some solicitors on salary and 
others on commission, which might have affected their sales 
incentive, but also the department head was reluctant to go 
into the matter of volume of sales. He informed the v~iter, 
however, that his ratings woul d reflect the sales records. 
I 
I 
I 
II 
I 
I, 
I 
I 
j
1 
The Population.--The population of 100 clerks, telephone 
solicitors and secretaries under discussion represented most 
of the people in those classif ications hired from September 
1 
i 1951 to the end of January 1954 and who had been at least tr~ee1 
11 months on the job, plus about thirty older employees who had 1: 
volunteered to take the tests experimentally. Unavoidably 11 
omitted from this sample population were eleven clerks and ! 
--- --- --- _I__ ---- - --- ---=--=c-=-: 
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' I 
one secretary who were tested but whose supervisor was un-
willing to rate them. The breakdown of the population has 
already been presented in Table 1, Chapter 1. All of the 
people tested were at least high school graduates. Fifteen 
I, of the clerks had business training of some sort in addition 
I• 
' 
to high school training. Four of the solicitors and five of 
the secretaries had at l east one year of college. Twenty-
five of the total population were men. All of the women and 
some of the men knew how to type at the time of employment. 
No attempt was made to separate the scores of men and 
women in this study because of the small number of men in 
each classification; however, it is realized that failure to 
separate them may have caused some bias in the r ·esul ts. 
2. Administration of the Tests 
Both the cross-sectional method: (testing old employees 
I as well as new) and the longitudinal method (testing all new 
I 
employees at the time of hiring and collecting data over a 
period of time) were used in this testing project. 
Preliminary Group.--In t he spring of 1951 the V\rriter 
1 
administered the Wonderlic Per sonnel Test and the Minnesota 
Clerical Te.st to a volunteer group of thirty clerks, secre-
taries and telephone solicitors. This was done with the 
approval of the management, but with the understanding that 
the subjects be told that it was a personal rather than 
I 
I! 
II 
I 
I 
I 
II 
I' 
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11 a company project. One r eason for this precaution was that 
the company was not r eady to clear such a program -with the 
' union at that time. The testing was done after regular 
1 working hours in three small groups, as there was no available 
s pace anywhere in the over-crowded bui~ng during the day 
where testing could be done. 
Although the company was not ready to recognize the 
project officially at this time, it did express interest in 
1 the results of testing this pilot group. It was noticed, 
for instance, that three general clerks who has just been 
recommended for promotion to a secretarial classification had 
scored among the five highest on the Wonderlic Test. It wa s 
also noticed that several of the clerks making high scores on 
both sections of the Minnesota Clerical Test were near the 
middle of the distribution on the Wonderlic Test. On the 
basis of the results of testing this preliminary group, the 
management later decided to test all new clerks, secretaries 
and telephone solicitors at the time of employment. The 
scores were not being used as a determining factor in their 
selection, but more as a guide . 
Official Testing of New Employees .--In the fall of 1951 
the management authorized the official testing of all 
candidates being considered for any of the three jobs. 
The test scores were to be taken into consideration along 
, with school and employment records and results of multiple 
I 
I 
I 
I 
II 
----
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interviews. There had been no sta tistical trea.tment of the 
1: data at thi,s time, but it was decided to set tentative 
cutoff scores of 20 for clerks, 24 for solicitors and 26 for 
secretaries on the Wonderlic Test, and cutoff scores of 1 20 
I 
I 
I 
II 
I 
on either section of the Minnesota Clerical Test for all three , 
job classifications. The cutoff scores on the Clerical Test 
were to be somewhat flexible, although anyone scoring much 
below 120 was considered a doubtful prospect. Low as these 
tentative cutoff scores seem in view of the published norms 
for both tests, they nevertheless served to cut the number 
of candidates for a particular job about in b~lf . 
II 
At the time of writing, prospective clerical and telephone J 
1 sales workers are given these two tests as a matter of course 
II 
in the pre~employment procedure , although scores lower than 
the tentative cutoffs mentioned above do not rule them out if 
they seem accept able in other ways. 
3. Rating by the Superv:isors 
In June 1953 and at inter val,s following, the department 
heads were asked to rate the employees in their departments 
1
1! who had taken the battery of tests. 
11 
Report was given to them with the suggestion that they use 
The company's Progress 
'I 
II 
I 
\I 
only the top section with the traits of Accuracy, Volume, 
Thoroughness, Ability to Le~rn, Cooperation and Personal 
Appearance, thus avoiding the traits listed on the form which 
they mi ght not be in a position to answer. The "halo effect" 
I 
I 
I 
II 
1: 
I. 
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II 
was discussed with each of them, the suggestion being made I 
I that they rate all employees in the first trait before going 
on to the next in order to avoid this effect. They were told 
I 
that a score of 3 would be given for the highest degree of a I 
trait, 2 for the next highest, 1 for barely meeting re quirement~ , 
I 
and 0 for falling short of requirements. This system could 
give a possible high rating of 18, down through 6 for a person 
just meeting requirements, to 0 for completely unsatisfactory 
1' performance of duties. With these scores in mind, the super-
~ vis~s were asked to rate their employees in order to dist-
inguish "good" employees from "poorn employees. 
I 
I .Again the company was unwilling to back the rating 
,I 
! officially at this time, and the supervisors were informed 
that the rating was being done for the purpose · of setting up 
I 
I 
il 
II 
a criterion for the testing program, and would not become part j1 
of the official records. \1 
With the one exception mentioned earlier, the department 
.1 heads were most cooperative and expressed interest in the 
1
1 
outcome of the project. 
4. Statistical Procedures 
Raw scores for the t wo tests had been recorded by job 
, clas.sifica tions in sheet form since the beginning of the 
I 
I 
I 
I 
i 
.I 
I 
I The records were now transferred to 4x6" form cards, I' 
using a differently colored card for each job classification, II 
project. 
/, 
~-~ 
i giving the employee's name, department, scores on the 
Wonderlic Personnel Test and on the t wo sections of the 
Minnesota Clerical Test , and the supervisors' rating. The 
cards vvere arranged in order from the highest to the lowest 
\. ratings and v.rere assigned case numbers from 1 to 100. I A genera!l jl 
I ~ 
purpose table was made (see Appendix A). The different colors ·I 
i 
I' 
II 
of the cards made it easy to sort them to get frequency 
l distributions in each job clas s ification. 
Frequency distributions were made for the job success 
ratings, the Wonderlic Scores , the 1viinnesota Names Scores and 
I, 
the ~linne.sota Numbers Scores for the total population of 100 
and for the following subdivisions of the total population: 
the 62 clerks, the 15 secretaries, the 23 solicitors, and the 
31 unscreened and the 69 .screened employees. The means and 
standard deviations were computed according to Lindquist: 
~fd Mean = A. R. ± N 
!I 
wher e A. R. = assumed mean; f - fre quency; d - deviation; and 
N = number; 
o- = i v ~~d2 -~~dl 
where cr= standard deviation; i = 
gj interval; and f, d and N 
I 
are defined as above . 
I ~-::---:---
' V E. F. Lindquist, A First Course in Statistics , 
I Houghton Mifflin, 1942, p. 17-18, 59-60. 
I gj Ibid., p. 76. 
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II 
I ~ The standard error of the mean was computed for each 11 
group according to the formula in Lindquist: 
y N- l 
The standard error of the standard deviation was also 
computed for each group according to the method outlined in 
?J 
1, Lindquist: 
I' y 2(N - l) 
The total group was divided into satisfactory and un-I! 
j, 
1 satisfactory employees by setting cutoff scores. A rating of 
I' 6 indicated that the employee barely met r-equirements of 
accuracy, volume of work , thoroughness, ability to learn, 
II 
cooperation and personal appearance; therefore a first cutoff 
was set at 6, calling the 79 per cent of the employees who 
were rated 7 or above satisfactory, and the 21 per cent who 
were rated 6 or below uns atisfactory . 
i For comparison, a second cutoff was set at 8, call ing 
I II the 62 per cent who were rated 9 and above satisfactory, and 
the 38 per cent who were rated 8 or below unsatisfactory. 
The significance of the difference in means of the scores 
II li of the satisfactory and unsatisfactory employees was computed 
[i D E. F . Lindquist, op. cit., p. 120 . 
I· 
I 
gj Ibid., p. 1 24. 
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I' 
with the rating cutoff at 6 and again with the rating cutoff at/ 
II JJ 8, and the null hypothesis was tested as described by Lindquist,,: 
II 
.I 
1: t = Ml - 112 I! 
li + N2G2 21(Nl t N' ,I 
,I N2 - 2)\. N1 N2 
I 
1
1 
where M1, N1, and <rl = the mean, number and standard deviation I 
II 
of the larger group, and M,z, N.z, and CY,i = the mean, number and j/l 
' standard deviation of the smaller group, and t = the signifi-
1'
1 cancc. ratio. I -,.. 
il 
j: 
1: 
Scatter diagrams were made of the ratings and Wonderlic 
scores, the ratings and Minnesota Names scores, the ratings 
and Minnesota Numbers scores, the Vlonderlic and Minnesota 
Names scores, and Wonderlic and Minnesota Numbers scor es, 
and the Minnesota Names and Numbers scores. 
Biserial coefficients of correlation were computed be-
tween the criterion and the three variables for the total 
population when the rating cutoff was 6, and again when the 
.v 
rating cutof f was 8, according to the formula in Guilford: 
JJ E. F. Lindquist, Q12.• cit., p. 138, 240. 
gj J. P. Guilford, Fundamental Statistics in Psychology and 
Education, 2nd ed., New York, McGraw-Hill, 1950, p. 324. 
1 
I 
il 
j, 
where rb is the biserial coefficient of correlation, M is the p 
mean of scores for the more satisfactory group, Mq is the mean 
of the scores for the less satisfactory group, crt is the 
I 
standard deviation of the test for the total group, p is the 
,! 
per centage of cases in the higher group, q is the percentage i 
of cases in the low·er group, and y is the ordinate of the 
normal distribution curve at the point of division between 
segments containing ~ and q proportions of the cases. I 
I 
Cutoff scores were set on the Wonderlic Test and the II 
Minnesota Clerical Test, both sections, in an attempt to show 11
1 how unsatisfactory employees mi ght be ruled out without 
eliminating too many satisfactory employees. 
I 
I II 
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CHAPTER IV 
RESULTS 
' 
The results of this study will be taken up in the order 
the questions listed in Chapter I. 
'i 
o.fl 
1. Results That Show VVhether or Not 
the Three Tests Are of Value in 
Predicting Job Success 
Frequency distributions on the Wonderlic Personnel Test 
scores, the Minnesota Numbers scores, the Minnesota Names 
I 
I scores and the supervisors' ratings for the total population 
I 
I 
I, 
'I 
I 
I 
of 100 are shown in Tables 2 through 5. 
The mean of the total group on the Wonderlic Test wa s 
24.18; the standard error of the mean was ~.62; the standard 
II 
II 
deviation was 6.14; the standard error of t he standard devia- J. 
tion was ±.45. 
The mean of the total group on the Wd.nnesota Names Test 
wa s 131.4; the standard error of the mean was ±3.24; the stan 
dard deviation was 32 .3; the standard error of the standard I 
deviation was ±2 . 29. 1l 
II 
I 
The mean of the total group on the Minnesota Numbers Test lj 
I 
was 127.6; the standard error of the mean was ±2.64 ; the !1 
standard deviation was 26.30; the standard error of the stan-
dard deviation was ±1.83. 
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,1 
The mean of the total group on the supervisors' ratings 
was 10.78; the standard error of the mean was ±. 26 ; the 
il 
,: 
I 
I 
standard deviation was 2 .57; the standard error of the stan-
1: 
dard deviation was ±.18. 
Table 2 . Frequency Distribution, Mean 
and Standard Deviation of Scores 
of Total Population on the 
Wonder1ic Test 
Wonderlic 
Scores 
40-41 
38-39 
36-37 
34-35 
32-33 
30-31 
28- 29 
26-27 
24-25 
22- 23 
20-21 
18-19 
16-17 
14-15 
12-13 
N = 100 
Mean = 25 .18 
CT: 6.14 
Frequency 
1 
1 
3 
3 
6 
13 
6 
21 
6 
11 
10 
7 
4 
6 
2 
I 
I ~ I 
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Table 3. Frequency Distr ibution, Mean 
and Standard Deviation of Scores 
of Total Population on the 
Minnesota Names Test 
:Minnesota 
Names Scores 
190-199 
180-189 
170-179 
160-169 
150-159 
140-149 
130-139 
120-129 
110-119 
100-109 
90-99 
80-89 
70-79 
60-69 
N = 100 
Mean = 131.4 
cr = 32 .3 
Frequency 
1 
4 
6 
14 
5 
11 
13 
11 
12 
4 
7 
1 
8 
3 
I' ): 
I 
I 
I' 
II 
,/ 
I 
i 
33 
'I I 'I 
I 
I I; 34 I 
L i! 
- -
' I I I I 
I 
Table 4. Frequency Distribution, Mean r 
and Standard Deviation of Scores 
I of Total Popula tion on the 
I! 
Minnesota Number s Test 
II 
i 
I 
I Ivtinnesota 
I Numbers Scores Frequency 
190-199 1 
180-189 3 
II 170-179 4 160-169 3 
,I I 150-159 7 
I 140-149 10 II 130-139 17 
II 1 20-129 15 110-119 16 
IJ 100-109 11 I, 90-99 5 
II 80-89 5 
II 70-79 2 60-69 1 
N = 100 
I 
1: 
I 
Mean = 127.6 I 
cr-: 26 .3 
I 
I' 
·=- --r= 
II 
'I 
I 
I 
I 
I 
I 
I 
II ----1 
I 
I 
I, 
Table 5. Frequency Distribution, Mean 
and Standard Deviation of Super-
visors' Ra tings of Total 
Population 
Supervisors' 
Ratings 
18 
17 
16 
15 
14 
13 
1 2 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
0 
N = 100 
Mean = 10.76 
C)= 2 .57 
Frequency 
7 
1 
4 
6 
2 
6 
1 2 
7 
10 
7 
11 
6 
11 
3 
4 
1 
2 
0 
0 
II 
!I !, 
I. ,, 
' 
' I! 
I 
'I 
II 
., 
I 
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The means , standard errors of the means , standard devia-
t i ons and standard error s of t he s tandard deviations of scores 
il 
I 
' I 
I 
1
• on the three tests and of the supervisors' r atings for the 
total population are summarized below in Table 6 . 
Table 6 . Means, Standard Errors of t he Means, 
Standard Devi ations and Standard 
Errors of the Standard Deviations 
of Scores on Three Tests and of 
Ratings for Total Population 
Mean u :M 0 <Yo-
Wonderlic 24 . 18 i . 62 6 .14 ±. 45 
]!linn . Names 131.4 ±3 . 24 32 . 3 '!:2 . 2 9 
Minn . Nos. 127.6 ±2 . 64 26 . 3 ±1.83 
Ratings 10.78 ±. 26 2.57 ±. 18 
r 
I' 
I' 
The total population was first separated into t v1JO groups , li 
consisting of the 31 unscreened empl oyees who had been hired 
before the testing program went into effect, but who took the 
tests later, and t he 69 screened employees who were tested at 
the time of employment . 
1,
1 
The frequency distributions , means and standard deviations ! 
of the ratings and the scores on the three tests for these t wo 
1 
groups are shown in Tables 7 through 10 . Tables 11 and 12 
summarize the means, standard errors of the means , standard 
deviations and standard errors of the standard 
36 
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il 
II 
i' 
I 
!i 
I 
===----==:-::- ------r--
,, 
I' 37 
-~--= 
I 
/J The mean of the 31 unscreened employees was 11.98 on the 1 
I supervisors' ratings; the standard error of the mean Vias ±.75; ,: 
I the standard deviation was 4.1; and the standard error of the 1i 
standard deviation was t.Q5 . :I 
The mean of the 31 unscreened employees on the Wonderlic 1; 
Test was 26.62; the standard error of the mean was ±1.12; 
1
1 
the standard deviation was 6 . 16; and the standard error of the 
standard deviation was ±.79. 
The mean of the 3I unscreened employees on the Minnesota 
Names Test v.ras 138.8; the standard error of the mean was 
~5.16; the standard deviation was 28 . 3 ; and the standard 
error of the - standard deviation wa s ±3.65. 
,, 
I 
I! 
I 
The mean of the 31 unscreened employees on the W,innesota j, 
I' 
Numbers Test was 130.8; the _s tandard error of the mean vms 
±oz 91• 
L). ' 
the s·ta:ndard deviation was 21.4; and the standard ,, 
standard deviation was ±2.76. 
I' 
error of -the 1: 
mean of the 69 screened employees the supervisors' I The on 
,I 
ratings was 10.14; the standard of tJ;le ±.46; error mean was 
I the standard deviation was 3 .78; and the standard error of the 1 
il 
I 
.I 
I 
,I 
I 
standard deviation was ±.32 . 
The mean of the screened employees on the Wonderlic Test 
24 .51; the standard error of the mean was t.73; the I was I ~ 
standard deviation was 6.02 ; and the standard error of the 
standard deviation wa s ±.52. 
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6,· 9 screened employees on the Minnesota 
~ the standard error of the mean was 
~4.03; t he standard deviation was 33.3; and the standard 
error of the standard deviation was ~2.85. 
The mean of the 69 scr€ened employees on the Minnesota 
Numbers Test was 127.30; the standard error of the mean was 
+z ~3· 
-u.u ' the standard deviation was 27.50; and the standard 
error of the standard deviation was ±2.35. 
The total population of 100 was then divided into three 
I 
I groups consisting of 62 clerks, 23 solicitors and 15 secretaries. 
, The frequency distributions, means and standard deviations of 
the ratings and the scores on the three tests for .these three 
groups are shown in Tables 13 through 16. Tables 17, 18 and 
Ill 19 summarize the means, standard errors of the means, standar d 
I 
I 
deviations, and standard errors of the standard deviations . 
The mean for the 62 clerks on the supervisors' ratings 
was 10.63; the .standard error of the mean was 1:.47; the 
· standard deviation was 3.64; and the standard error of the 
standard deviation was ±.33. 
The mean for the 62 clerks on the Wonderlic Test was 
I 24.56; the standard error of the mean was ±.82; the standard 
i 
\i 
II 
deviation was 6.37; and the standard error of the standard 
deviation was ±.58. 
The mean of the 62 clerks on the Minnesota Names Test 
127.58; the standard error of the mean was ±4.07; the 
i 
I 
I 
,! 
I 
I 
II 
I 
1: 
I 
J 
I. 
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standard deviation was 31.60; and the standard error of the 
standard deviation was ±2.88. 
The mean of the 62 clerks on the Minnesota Numbers Test 
I' 
I
' was 128. 71; 
standard deviation was 27.3; and the standard error of the 
the standard error of the mean was ±3.48; the 
i 
J standard deviation was ±2.47. 
The mean of the 23 solicitors on the supervisors' r a tings 
;I 
I' 
the standard error of the mean was±.70; was 8.37; the 
standard deviation was 3.28; and the standard error of the 
standard deviation was ±.49. 
The mean of the 23 solicitors on the Wonderlic Test was 
I 24.42 ; the standard error of the mean was ±1.18; the 
standard deviation was 5.54; and the standard error of the 
standard deviation was ±.84. 
r 
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I 
;[ The mean of the 23 solicitors on the Minnesota Names Test 1 
1, wa s 126.3; the standard error of the mean vvas ±.7 .21; the ,j 
standard deviation was 33.8; and the standard error of the ii 
I standard deviation was ±5 .10. 1/ 
The mean of the 23 solicitors on the Minnesota Numbers 
Test was 121.5; the standard error of the mean was ±5.15; ,, _ 
the standard deviation was 24. 2 ; 
\1 standard deviation was ±3.65. 
and the standard error of the·; 
,, 
I 
I. 
1· The mean of the 15 secretaries on the supervisors ' ratings i 
, was 14.6; the standard error of the mean was ±.91; the 
I· 
'I 
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1. standard deviation was 3.4; 
l,ll standard deviation was ±.66. 
and the standard error of the 
II 
I 
j· 
•I 
I 
I! 
I 
II 
,j 
The mean of the 15 secretaries on the Wonder1ic Test was 
28.40; the standard error of the mean was ~1.25; the 
standard deviation was 4.7; and the standard error of the 
standard deviation was ±.89. 
The mean of the 15 .secretaries on the Minnesota Names 
Test was 154.3; the standard error of the mean was ±5.59; 
the standard deviation was 20.90; and the standard error of 
the standard deviation was ±3.95. 
The mean of the 15 secretaries on the Minnesota Numbers 
Test was 132.3; the standard error of the mean was ±6.13; 
the standard deviation was 22.93; and the standard error of 
the standard deviation was ±4.33. 
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Table 7 . Frequency Distributions, Means and 
Standard Deviations for Screened 
and Unscreened Employees on Super-
visors' Ratings 
Supervisors' Unscreened Screened 
Ratings Employees Employees 
18 3 4 
17 1 0 
16 2 2 
15 4 2 
14 1 1 
13 0 6 
12 5 7 
11 3 4 
10 2 8 
9 1 6 
8 2 9 
7 3 3 
6 l 10 
5 2 1 
4 1 3 
3 0 l 
2 0 2 
N = 31 N -=- 69 
Mean = 11 . 98 Mean =. 10.14 
<::J = 4.10 o- = 3 . 78 
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Table 8. Frequency Distributions , Means and 
Standard Deviations for Screened 
and Unscreened Employees on the 
vVonder1ic Test 
Wonderlic Unscreened Screened 
Scores Employees Employees 
40- 41 0 1 
38-39 1 0 
36-37 2 1 
34-35 2 1 
32-33 2 4 
30-31 4 9 
28- 29 1 5 
26-27 8 13 
24-25 0 6 
22-23 4 7 
20-21 C o 8 1(, 
18-19 2 5 
16-17 3 1 
14-15 0 6 
12-13 0 2 
N = 31 N = 69 
Mean = 26.62 Mean = 24 .51 
cr- = 6.16 (Y :. 6.02 
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Table 9. Frequency Distributions , Means and 
Standard Deviations for Screened 
and Unscreened Employees on the 
Atinnesota Names Test 
Wd.nnesota Unscreened Screened 
Names Scores Employees Employees 
190-199 1 0 
180-189 0 4 
170-179 2 4 
160-169 7 7 
150-159 1 4 
140-149 4 7 
130-139 5 9 
120-129 4 6 
110-119 3 9 
100-109 0 4 
90-99 2 5 
80-89 1 0 
70-79 1 7 
60-69 0 3 
N:: 31 N =- 69 
Mean = 138 . 8 Mean =- 128 .18 
() = 28 . 3 a-= 33 .3 
r 
I 
I 
I 
I' I' I 
I 
I 
I 
I 
! 
II 
I 
Ji 
I 
j: 
•I II 
+
!I 
----- --- -
---=- --------. ------- ------ -==-==--=-- =------=- --==--===== 
1 
I 
,, 
I' 
II 
I 
I 
I 
II 
I' 
Table 10 . Frequency Distributions , Means and 
Standard Deviations for Screened 
and Unscreened Em ployees on the 
Minnesota Numbers Test 
Minnesota Unscreened Screened 
Numbers Score :: Employees Employees 
190-199 1 0 
180-189 0 3 
170-179 1 3 
160-169 0 3 
150-159 4 3 
140- 149 1 9 
130- 139 8 9 
120-129 6 9 
110-119 6 9 
100-109 2 10 
90- 99 2 3 
80-89 0 5 
70-79 0 2 
60-69 0 1 
N = 31 N::. 69 
~ean = 130 . 8 Mean = 127 . 3 
<Y = 21 . 4 o-= 27 . 5 
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Table 11 . 
Wonder lie 
Means, St andard Errors of the Means, 
Standard Deviations and Standard 
Errors of the St and Deviations on 
Three Tests and Ra tings of the 31 
Unscreened Employees 
Mean <YiJl 0""' o-<3"" 
26.62 ±1.12 6.16 ±.79 
.Minn. Names 138.8 ±5.16 28 .3 ±3.65 
Minn. Nos. 130.8 ±3.91 21 . 4 ±2 .76 
Ratings 11.98 ±.75 4 .1 ±.05 
Table 1 2 . Means, Standard Errors of the Means, 
Standard Deviations and Standard 
F;rrors of t he Standard Deviations on 
Three Tests and Ratings of the 69 
Screened Employees 
Mean 01.[ () o-a-
Vonderlic 24 .51 ±. .73 6.02 ±.52 
Minn. Names 1 28.18 ±4.03 33 .3 ±2 .85 
rflinn. Nos. 127.3 ±.3.33 27.5 ±2 . 35 
Ra tings 10.14 ± .46 3.78 . ±..32 
- ~ ----_----:=.....;,. ~ ----=----= - --- ·------- -~- --==--- - == 
I. j, 
i= 
I 
'I I 
II 
II 
I! 
I! 
'• 
I! 
!I 
II 
,\ 
I 
I 
I 
45 
--
I 
I 
I 
I 
I 
I 
I 
I, 
ll 
I 
II 
'I 
I 
'I 
I 
I 
I 
I• 
II 46 
-=~c---::=-=-::::=-+:t--cl 
Table 13. Frequency Distributi ons , Means and St andard j. 
Devi ations on Supervisors Ratings for Cl erks , 1
1 
Solicitors and Secretaries 
Supervisors' 
Ratings Clerks Solicitors 
18 2 1 
17 1 0 
16 3 0 
15 3 0 
14 1 0 
13 4 1 
12 9 0 
11 5 2 
10 6 3 
9 6 1 
8 8 3 
7 3 3 
6 5 6 
5 3 0 
4 1 2 
3 1 0 
2 1 1 
N = 6 2 N =. 23 
Mean = 10 . 63 Mean = 8 . 37 
o- = 3 .64 <Y"= 3 . 28 
Secretaries 
4 
0 
1 
3 
1 
1 
3 
0 
1 
0 
0 
0 
0 
0 
1 
0 
0 
N =. 15 
Mean = 1 4 . 63 
()=. 3 . 4 
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I Table 14 . Frequency Distributions , Means and Standard 
Deviations on Wonderlic Scores for Clerks, 
Solicitors and Secretaries II 
li 
. ,I 
:w_pnderlct.:c - t 
I 
I 
I 
I 
;, 
I 
-sabres 
40- 41 
38-39 
36-37 
34- 35 
32-33 
30-31 
28-29 
26-27 
24- 25 
22- 23 
20- 21 
18-19 
16-17 
14-15 
1 2-13 
·--=---=- ----;~-==--==--- =--=-=-· 
,J 
N = 
Mean --
<:r : 
Clerks 
1 
0 
2 
2 
3 
5 
6 
14 
1 
8 
5 
6 
3 
4 
2 
62 
24 . 56 
6.37 
Solicitors Secretaries 
0 0 
0 1 
0 1 
1 0 
1 2 
4 4 
1 0 
3 3 
3 2 
2 1 
4 1 
1 0 
1 0 
2 0 
0 0 
N = 23 N -= 15 
Mean = 24 . -42 Mean = 28 . -4:0 
<Y= 5 . 54 <Y = 4 .70 
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Table 15. Frequency Distributions, Means and Standard 
Deviation:; on Minnes ota Names Scores for 
Clerks, Solicitors a.nd Secretaries 
I 
Minnesota 
Names Scores Clerks Solicitors 
190-199 1 0 
180-189 3 1 
170-179 0 1 
160-169 8 3 
150-159 3 2 
140-149 5 2 
130-139 10 2 
1 20-129 9 1 
110-119 8 4 
100-109 3 0 
90-99 3 4 
80- 89 1 0 
70-79 6 2 
60-69 2 1 
N = 62 N = 23 
Mean = 1 27.5 Mean = 126.3 () = 31. 8 <Y = 33. 8 
I 
II 
Secretaries 
0 
0 
5 
3 
ill 
4 
1 
1 
0 
1 
0 
0 
0 
0 
N = 15 
Mean = 154.3 
<Y = 20 .9 
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Table 16. Frequency Distributi ons, Means and Standard 
Deviations on Minnesota Numbers Scores for 
Clerks , Solicitor s and -Secretaries 
Minnesota 
Nos. Scores Clerks Solicitors 
190-199 1 0 
180-189 3 0 
170-179 2 1 
160-169 3 0 
150-159 3 1 
140-149 5 3 
130-139 11 4 
120-129 9 3 
110-119 1 2 3 
100-109 3 6 
90-99 5 0 
80-89 4 0 
70-79 1 1 
60- 69 0 1 
-N - 62 N = 23 
Mean = 128 .71 Mean = 121.5 
(J = 27.3 (j -=- 24 . 2 
Secretaries 
0 
0 
1 
0 
3 
2 
2 
3 
1 
2 
0 
1 
0 
0 
N = 15 
Mean -=: 132 .3 
<:r = 22.9 
I 
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Table 17 . 
Wonder lie 
Means , Standard Errors of the Means, 
Standard Deviations and Standard 
Errors of the Standard Deviations on 
Three Tes t s and t he Ratings for the 
6 2 General Cl erks 
Mean ~!I CJ <Jo-
24 . 56 ± . 82 6~: 37 :t .58 
Minn . Names 1 27.58 ±4 .07 31.80 ±.2.88 
Minn. Nos . 1 28 .71 ±3. 48 27.3 ±2 . 47 
Ratings 10.63 1: .47 \ 3 . 64 ±.33 
Table 18. Means , St andard Errors of the Means , 
Standard Deviations and St andard 
Errors of the St andard Devi ations on 
Three Tes ts and t he Ratings for the 
23 Solicitors 
Mean <JM a- ()CT 
Wonder lie 24 .42 ±1.18 5.54 ±.84 
:Minn . Name s 1 26.3 ±7. 21 33.8 ±5.10 
Minn . Nos. 1 21.5 ±5.15 24 . 20 =-3 .65 
Ratings 8.37 ~ . 70 3 . 28 ~. 49 
I! 
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Table 19. Means, Standard Errors of the Means, 
Standard Deviations and Standard 
Errors of the Standard Deviations 
Y!onderlic 
on Three Tests and the Ratings for 
the 15 Secretaries 
Mean <JM c:r <res-
28 .40 tl. 25 4.70 ±.89 
Minn. Names 154 .3 ±5.59 20. 20 ±3.95 
Minn. Nos. 132 .3 ±6 .13 22 .93 ±4 .33 
Ra tings 
2. 
14.6 ±. 91 3.4G ±.66 
Results that Shov\r Whether or Not 
Cutting Scores Can Be Set on Tests 
to Im prove Employee Selection 
When the total group was divided by a r a ting cutoff at 6 
into 79 satisfactory and 21 unsatisfactory employees, the 
biserial coefficient of correlation was .07 between the 
Vonderlic Test . and the criterion; however, when the group was 
divided by a rating cutoff at 8 into 62 satisfactory and 38 
,I 
li 
I 
I 
II 
I. 
1: 
r 
Jl 
' 
II 
;, unsatisfactory employees, the biserial coefficient of correla- II 
II li tion between test and criterion was .31. :1 
I It 
II 
Similarly, with a rating cutoff at 6, the biserial coeffic-
1/ ient of correla tion between the Minnesota Number s Test and the 
I 
1 criterion was .41; with a rating cutoff a t 8, it was .32 . 
,, 
li 
_J 
II 
I 
!I 
With a r at ing cutoff at 6, the biserial coefficient of 
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correlation between the Minnesota Names Test and the criterion 
was .48; with a rating cutoff at 8, it was .50. 
The foregoing coefficients of correlation are summarized 
below in Table 20. 
Table 20. Biserial Coeffic i ents of Correla-
tion between the Criter ion and 
Three Tests with TwO Cutoff Points 
~ronderlic Minnesota Minnesot a 
Test Names Numbers 
Criterion 
Cut at 6 . 07 . 48 . 41 
Criterion 
Cut at 8 .31 . 50 . 32 
In an attempt to learn whe ther there was any s i gnificant 
difference betwe en the performance of the sati-sfactory and 
I 
II unsatisfactory workers on the three te.sts , t ratios were com-
1' puted and the null hypothesis was tested . When the criter i on 
(supervisors' ratings) was cut at 6 , the t ratios were .005 on 
II 
I II 
the Wonderlic Test , 2 . 31 on the Minnesota Numbers Test , and 
2.90 on the Mi nnes ota Names Test . 
~~en the criterion was cut at 8, the t ratios were .082 
:1 on the Wonderlic Test , 2 . 56 on the Minnesota Number.s Test and 
t1 4 . 38 on the Minnesota Names Test . The means , standard devia-
'I 
I. 
I' 
1il tions and t ratios are summarized bel ow i n Tables 21 t hrough 26. 
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Table 21. The t Ratio between Satisfactory 
and Unsatisfactory Employees on 
the Wonder lic Test with Criterion 
Cut at 6 
Wonderlic Test 
No. Mean cr t 
Satisfactory 79 26.14 5.73 
.0045 
Unsati-sfactory 21 25.54 3.84 
Table 22 . The t Ratio between Satisfactory 
and Unsatisfactory Employees on 
the M±nnesota Numbers Test with 
Criterion Cut at 6 
Unnesot_a _Numbers 
No . Mean o- t 
Satisfactory 79 130.70 26.0 
2.31 
Unsatisfactory 21 115.95 24.7 
Table 23 . The t Ratio between Satisfactory 
and Unsatisfactory Employees on 
the Minnesota Names Test with 
the Criterion cut at 6 
Minnesota Names 
No. Mean cr t 
Satisfactory 79 135.89 29 .1 
2 .90 
Unsatisfactory 21 114.53 33.6 
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Table 24 . The t Ratio between Satisfactory 
and Unsatisfactory Employees on 
t:ne ·. Wonderlic Te..st with the 
Criterion cut at 8 
Wonderlic Test 
No. Mean cr t 
Satisfactory 62 26 . 40 5.92 
.082 
Unsatisfactory 38 23 . 29 5.86 
Table 25 . The t Ratio between Satisfactory 
and Unsatisfactory Employees on 
the Minnesota Numbers Test with 
the Criterion cut at 8 
Minnesota Numbers 
No. Mean <r t 
Satisfactory 62 132.75 26.11 
2 .56 
Unsatisfactory 38 119. 21 24 . 22 
Table 26. The t Ratio between Satisfactory 
and Unsatisfactory Employees on 
the Minnesota Names Test when 
the Criterion is Cut at 8 
:Minnesota Names 
No. Mean CJ t 
Satisfactory 62 139.67 29.80 
4 .38 
Unsatisfac tory 38 112 .89 30.10 
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Scatter diagrams were made of the Ratings and the V![onderlip 
. I 
,, 
, scores, the Ratings and the Minnesota Names scores, the Ratings
11 
II and the Minnesota Numbers scores, the Wonderlic scores with 
il the Names the Wonderlic and the 
1: 
scores, scores Numbers scores, 
I and the Names and Numbers scores. These are shown in Figures 
1 through 6 . 
I 
I Lines were drawn on the scatter diagrams to indicate 
:, 
~~ division between satisfactory and unsatisfactory employees 
1
1 
according to the ratings on Figures 1, 2 and 3; also a tenta-
J 
tive cutoff was set on each tes t. 
On Figure 1, cutting the Rating at 6 and the Wonderlic 
at 20 eliminates 8 of the total population comple tely, but 
it also eliminates 13 who would have been all right according 
,, 
to the Wonderlic scores, and 10 who would have been acceptable I' 
I according to the supervisors' ratings. 
·I 
!r 
Cutting the Rating at 1l 
I 
8, and keeping the Wonderlic cutoff the same eliminates only 
9 completely, and eliminates 29 who would have been acceptable 
on the basis of vVonderlic s cores , and 10 "~rho would have been 
acceptable according to Supervisors' Ratings. 
On Figure 2, cutting the Rating at 6 and the Minnesota 
Names at 100 eliminates 7 completely; it also eliminates 14 
who would have been acceptable by their showing on the Names 
:r test and 11 vvho would have been acceptable according to Super-
~~ visors • Ratings. 
,I 
Cutting the Rating at 8 and keeping the 
:! 
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d 
I 
'I cutoff of Minnesota Names at t he same point eliminates 12 
I' 
completely, and eliminates 26 who would have been acceptable bY. ' 
their Names scores and 6 who would have been acceptable by 'I 
their Ratings . 
On Figure 3, cutting the Ratin/9 a t 6 and the Minnesota 
Numbers scores a t 100 eliminates 5 completely, and eliminat t~ s I; 
16 who would have been acceptable on the basis of their Numbers:; 
scores and 9 who would have been acceptable on the basi~ of j' 
their Ratings. Cutting the Ratings at 8 and keeping the Numbe:r.s 
I 
cutoff the same eliminates only 7 completely, and also eliminatles 
I 
I 
31 "vvho would have been acceptable on the basis of their Numbers! 
' 
scores and 7 who would have been acceptable on the basis of the"r 
Ra tings. 
On Figure 4, setting tentative cutoff scores of 20' I on the. 
i 
Wonderlic and 100 on the Minnesota Names Scores elimina tes 8 
unsatisfactory workers completely, but also eliminates 11 who 
would have been acceptable on t he strength of their Name s 
scores and 9 who would have been acceptable on the strength of ·' 
their Wonderlic scores. 
I 
On Figure 5, setting cutoff scores of 100 on the Minnesot~ ;I 
i Numbers scores and 20 on the Wonderlic eliminates 7 completely , 11 I 
and eliminates 12 who would have been accepted on the basis of 1 
their Numbers scores and 6 who would have been accepted on the 
' basis of their Wonderlic scores. 
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On Figure 6, setting cutof f scores of 100 on the Minnesota ' 
Names Test and 100 on the Minnesota Numbers Test eliminates 11 
completely, and eliminates 2 who would have been accepted on 
the basi s of the Names scores and 8 who would have been 
on the basis of the Numbers scores. 
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N = 100 
rt = .48 with Rating Cutoff between 6 and 7 
Tb = • 50 vri th Rating Cutoff between 8 and 9 
Figure 2 . Scatter Diagram of Supervisors' Ratings 
and Niinnesota Names Scores, vri th Cutoff 
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Numbers Scores, Showing Cutoff Lines 
I 
I 
II 
I 
I 
I! 
I 
,, 
I 
I 
I 
I! 
r 
I 
p 
-- -------- - ;L-
\_. 
\j' 
,. 
I' 
II 
II 
I I 
I 
I 
!i 
I 
II 
I 
I 
II 
II 
I! 
fl 
I! 
Ul 
(!) 
f.-1 
0 () 
CJ1 
Ul 
f.-1 (!) 
~ 
:z; 
~ 
0 
Ul 
(!) 
s:: 
s:: 
~ 
- --- ----------- ---- ----. ·---- --- ·---- ~-~---:·==---=:.~---=:: --- --- -·. ------- --
63 d -
190-199 
180-189 
170-179 
160-169 
150-159 
1L0-149 
130-139 
120-129 
110-119 
100-109 
90-99 
80-89 
70-79 
60-69 
50-59 
0'\ 0'\ 0'\ 0'\ 
1S\ '-!) ["--- co 
I I I I 
0 0 0 0 
1S\ '-!) ["--- co 
Wunnesota Names Scores 
0'\ 
0 
0'\ r-l 
0'\ I 
I 0 
0 0 
0'\ r-l 
0'\ 
r-l 
r-l 
I 
0 
r-l 
r-l 
0'\ 
C\J 
r-l 
I 
0 
C\J 
r-l 
N = 100 
... ' 
0'\ 
;:{ 
I 
0 
1S\ 
r-l 
0'\ 
'-!) 
r-l 
I 
0 
...0 
r-l 
... 
• • 
0'\ 
['---
r-l 
I 
0 ['---
r-l 
0'\ 
co 
r-l 
I 
0 
a:> 
r-l 
Figure 6 . Scatter Diagram of Minnesota Names 
and Numbers Scores , Showing Cutoff 
Lines 
0'\ 
0'\ 
r-l 
I 
0 
0'\ 
r-l 
I' 
II 
'I 
I 
I 
I 
--=-==--=====-=-=~--- -- - - --- ----.--=.----::==-"--=-:o-_-_--
I 
I 
11 
!I 
CHAPTER V 
SUM1'<1ARY AND CONCLUSIONS 
1. Summary of Purpose and Scope 
This study was undertaken to determine the extent to 
which scores on the Wonderlic Personnel Test and the Minnesota 
jl Clerical Test can predict job success for clerical and tele-
phone sales workers at the Boston Herald-Traveler Corporation. 
I It was intended as a preliminary study to help improve the 
I' selection of workers, as well as establish tentative company 
r 
I . 
I 
I 
,, 
t; 
standards and validate the two tests for the particular situaJtiop. 
I 
I 
II 
II 
The population consisted of a total of 100 clerks, 
secretaries and telephone solicitors at the Boston Herald. 
II 
,, 
The criterion for validat ing the battery of tests vva s job I 
It r 
1 performance as indicated by supervisors' ratings. 
I ,, 
2 . Limitations of the Study 
The most obvious limitat i on of this study is the small 
total population, and the fact that the cases are from three 
different job classifications. Any conclusions dra~~ from the 
statistical t r eatment of the data must be cons idered tentative 1 
because they are based on comparativ:ely few cases in each job 
cla ssification. 
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I 
II The choice of tests, 'I:Vhile good as far as it went, was 
1 
probably not adequate as a battery because it ~ras composed of 
only t wo tests and did not take into account personality , 
/1 motivation and certain pre-selection f actors. The addition of 
II 
11 a test such as the Kuder Prefer ence Record might have made 
the battery more logical, particularly in the cas e of telephone :' 
II 
II 
!I 
I 
I 
solicitors. 
The tests were not always given under ideal conditions , 
and it is felt that distractions during testing may have 
influenced the results. 
Probably the weakest part of the whole study is the 
criterion used in evaluating the tests . Supervisors ' ratings 
are bound to be subjective and may be affected by the rater's 
personal fe elings toward the worker . The rat ing scale used in 
this case was a copy of a .stylized type often found in the 
personnel journals , and its traits and factor.s were so general 
as to be subject to a considerable range of interpretation. 
Ideally, at least two raters should rate each employee, but 
this wa s not possible in the present study. 
i~ain , the justification for continuing this study in 
s pite of its limitations lies in the fact that the data. come 
I 
i1 from an actual working situation . 
II 
I 
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3 . Conclusions 
1. Conclusions that indicate whether or not 
results on the three tests can predict 
future job success 
There is evidence that the Names Section of the Minnesota 
! Clerical Test may be of some predictive I 
I 
value in the selection'; 
•I 
of clerical, secretarial and t elephone sales workers at the 
Boston Herald-Traveler, as indicated by the correlations of . 4 8 .J 
I 
and .50 between this test and the criterion. These corr elations 
I 
are the only ones obtained in this study which Guilford would 
11 
' define as 11moderate correlation, substantial relationship." 
Furthermore, the t ratio between the test and the criterion y 
is "very significant" according to Guilford's definition. 1; 
The Minnesot a Numbers Test may be of some predictive value ~ 
I 
The correlation between the criter ion and this test is positive, 
although not high, and the t ratio is significant. 
The Wonderlic Personnel Test is apparently of little value 
as a predic tor of job success for this particular group •. The 1: 
I coefficient of I correlation with the criterion cutoff at 6 is 
1 
II 
and vYi th the cutoff at 8, positive but very low . II 
I il 
insignificant, 
The t ratios indicate that there is no significant different 
I. 
\I between the satisfactory and unsatisfactory workers on the 
'· 
II basis of their Wonderlic scores. However, a visual inspection I . 
I/ J. P. Guilford, QQ. cit., p . 165. 
I 
II gj Ibid., p . 209. 
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·' I' 
1J of Table 14 will suggest that the Wonderlic Test may be of 1/ 
!particular value as a screening device for secretaries, althougJ~ 
II no attempt has been made to substantiate this because of the 1 
1
: small number of secretaries in the sample. A test of mental 
I 
ll abili ty undoubtedly has value in placement and classification, " 
I I 
and should not be eliminated from the battery on the strength o~ 
this brief study. 
Table 15 suggests that secr et aries may be distinguished 
from clerical and telephone sales workers by considerably higher ' I , 
! scores on the Minnesota Names Test, although again the number 
I 
I 
,, of secretaries is too small to allow a general statement • 
. I 
A visual inspection of the frequency distributions in I . -
1 Tables 7 through 10 suggests that there 1~ no significant 
difference between employees hired before the testing _program 
!went into effect and t hose hired afterwards, with the possible 
1
exception of the scores on the Minnesota Names Test. It is 
lthe writer's opinion, however, tha t the tight labor market of 
,, 
j
1 
the l as t t wo years for clerical workers mi ght pr event the mean 
1! on the Cl erical Test from rising . 
I/ The low correl a tion between the Wonderlic Test and the 
~~ criterion may be due to the heterogeneous character of the 
1
1 sample population. By way of illustration, it does not t ake 
Ia person of great intell igence to operate an addressograph 
,j machine in such a way as to get a high supervisor's rating; yet 
:, a sta.ti.stical clerical position may require a per son of above 
il 
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II I 
!/ average intelligence for successful operation. Unfortunately, 
II the s ample population of this study includes both extremes 
!j under the general heading of "clerk". 
:I 
! 
2 . Conclusions which indicate that cutoff 
scores may be set on tests to i mprove 
worker selection 
On the basis of the res ults of this study, it would seem 
tha t cutoff scores can be set on the Minnesota Clerical Test, 
both sections, which might improve worker ~ection, but 
that with the present s ample population, no cutoff can be set 
on the Wonderlic Te s t which would effectively eliminate the 
unsatisfactory workers. In any case, the cutoffs must be 
changed to meet changing labor situations and the demands of 
the particular job. As Thorndike says in his Personnel 
Selection, the multiple cutoff technique is a.constant tria l y 
rl and error procedure, not as s imple as it may seem on the 
il surface. 
~I 
I 
Chapter 4 goes into detail on the numbers of workers 
II 
I 
I 
I. 
I' I 
elimina ted by the tentative cutoff lines in Fig:Ur:es 1 through !! 
6. It will be noticed that when the rating cutoff was r a ised 
I
I 
I 
from 6 to a, the correlation with the Wonderlic scores was 
I ll 
11 increased from • 07 to • 31, and that a similar, although smaller! 
,I increase in the coefficient of correla tion occured with the J 
I 
l/ Robert L. Thorntlike, Personnel Selection, New York, Wiley, 
1949, p. 199. 
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Minnesota Names Test. The formula for the biserial coefficient11 
of correlation is based upon t he principle that with zero corre~ 
l/ I 
l ation there would be no differ ence between the means . Raising ' 
I 
the r a ting cutoff increases the difference in the means of the 
successful and unsuccessful groups, thus incr easing the rb. 
3 . Conclusions as to whether or not the 
tAsting program i s worth the time and 
money involved to the company :I 
1
1 1! 
,I The testing program now i n operation a t the Boston Heraldl ! 
~~ Tr avel er Cor poration is not a burden financially . The turnover ji 
1
1 on the ·whole is small, so that the actual cost of the tests is ,I 
,I not great, nor is the time spent in administration an funportant 
I 1
1
1 
I 
factor. The present study is only a start towards a useful 
evaluation of the program, and is perhaps most valuable as an I I 
1_, indication of what may be learned from test scores once an 
adequa te number of ca s es is obtained. The writer believes 
tha t continued accumula tion of data and re-evaluation of it 
from time to time could help to eliminate most of the workers 
11 in the cler ic al and secretarial classifications who would 
II bar ely meet job r equirements . There is no indication from the 1' 
I, I 
resul t s so far tha t these tests are of any par t icular value in , 
I 
II 
·I 
the selection of telephone solicitors. 
4 . Sugge s ti-ons f or Further Study 
1. Continued collecti on of the data on the Wonderlic 
-- _ _IL- - - --·--,_.. 
I 
I 
I 
il 
'I 
II 
2 . 
3. 
4 . 
==::-:--::: _____ -~----
Personnel Test and the l~innesota Cler ical Test. 
Institution of a job. analysis pr ogram to make the 
t esting program more meaningful . 
Computations of intercor r ela tions between tests 
to learn whether any t wo measure job success too 
nearly alike to be in the same battery. 
more extensive statistical t r eatment of the data , 
incl uding a comparison of the multiple cutoff 
technique with the composite score technique. 
5. Try other combinations of tests , considering in 
particular the addition of an interest inventory. 
~ ~--1~----=--=-- -=--=--""--- =-=-
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APPENDIX A 
GENERAL PURPOSE TABLE 
Job Success V\ onder1ic Minn . Nos . Minn. Names 
Case No. Rating Scores Scores Scores 
1 (S) 18 30 175 165 
2 18 26 118 127 
'3 (S) 18 23 152 164 
4 (T) 18 34 132 158 
5 18 41 181 165 
6 (S) 18 31 118 172 
7 ( s) 18 30 134 133 
8 17 rt:· 110 98 
9 16 27 153 163 
10 (S) 16 27 147 170 
11 16 18 178 117 
12 16 18 124 136 
13 ( s) 15 26 120 141 
14 15 28 189 186 
15 15 26 135 163 
16 ( s) 15 36 104 140 
17 ( s) 15 38 131 176 
18 15 23 103 101 
19 {S) 14 26 158 171 
20 14 31 112 118 
21 13 23 130 104 
22 (T) 13 33 171 176 
23 13 14 107 130 
24 13 28 160 185 
25 (S) 13 30 127 174 
26 13 27 129 143 
27 (S) 12 33 152 166 
28 12 26 120 115 
29 12 33 110 168 
30 12 31 118 120 
Continued on next page 
General Purpose Table (continued) 
Job Success VJ'onderlic Minn. Nos. Minn. Names 
Case No. Rating Scores Scores Scores 
31 (S) 12 33 126 141 
32 12 26 134 138 
33 12 27 112 111 
34 12 29 123 142 
35 (S) 12 24 104 122 
36 12 25 188 184 
37 12 26 124 143 
38 12 26 148 156 
39 . 11 29 194 193 
40 (T) 11 31 101 125 
41 11 34 132 139 
42 11 13 89 90 
43 (T) 11 21 144 141 
44 11 32 154 167 
45 11 23 158 151 
46 (T) 10 23 133 74 
47 ( T) 10 30 131 136 
48 ( T) 10 23 143 189 
49 {S) 10 21 87 100 
50 10 21 130 122 
51 10 19 147 132 
52 10 18 96 96 
53 10 19 117 110 
54 10 32 110 115 
55 10 36 110 128 
56 ( T) ·9 31 148 157 
57 ,.'9 22 80 66 
58 9 19 94 101 
59 9 27 140 134 
60 9 21 148 136 
Continued on next page 
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General Purpose Table (continued) 
Job Success Wonderlic Minn. Nos. Minn. Names 
Case No. Rating Scores Scores Scores 
61 9 20 ' : 85 74 
62 9 17 140 141 
63 8 14 94 r/0 
64 8 28 110 111 
65 (T) 8 24 112 96 
66 8 31 123 125 
67 (T ), 8 28 101 98 
68 8 35 130 127 
69 8 23 135 120 
70 8 26 162 130 
71 ( T) 8 27 129 141 
72 8 26 71 77 
73 8 23 136 88 
74 ( T) 7 24 111 130 
75 7 30 120 131 
76 7 22 172 162 
77 7 21 134 168 
78 (T) 7 27 106 111 
79 ( T) 7 27 119 164 
80 (T) 6 18 108 111 
81 (T) 6 21 121 98 
82 6 12 81 62 
83 6 37 133 150 
84 (T) 6 20 69 66 
85 ( T} 6 25 137 164 
86 6 15 94 76 
87 (T) 6 17 122 118 
88 (T) 6 30 156 165 
89 6 27 124 123 
90 6 27 167 165 
Conclude d on next page 
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General Purpose Table (concluded) 
Case No . 
91 
92 
93 
94 
95 ( T) 
96 ( s) 
97 (T) 
98 
99 (T) 
100 
Job Success Wonderlic Minn. Nos. Minn • N arne s 
Rating Scores Scores 
5 26 116 
5 16 94 
5 23 100 
4 20 112 
4 15 104 
4 25 147 
4 20 75 
3 15 132 
2 15 109 
2 30 126 
Note 1: The cases listed above are all 
clerks unless a letter appears 
after the case number, in Which 
cases (S) stands for secretary 
and (T) stands for telephone 
solicit or. 
Scores 
72 
117 
79 
130 
113 
141 
79 
126 
126 
140 
Note 2: The cases are listed by rank order of their 
ratings. 
Note 3: Highest and lowest ratings or scores 
are as follows: 
Job Success Rating: high 18, low 2. 
Wonderlic Scores: high 41 , low 12. 
Minnesota Names Scores: high 193, low 62. 
Minnesota Numbers Scores: high 194, low 69. 
APPENDI X B 
WO·ND£RLIC 
PERSONNEL TEST 
FORM A 
NAME------- ---- --- -- --- ---------------- ----·- ---------- ------·- -- --- -------- -----·--··-·----------------------Date ___ __ __________________ _______ ___ __ _ 
(Please Print) 
READ THIS PAGE CAREFULLY. DO EXACTLY AS YOU ARE TOLD. 
DO NOT TURN OVER THIS PAGE UNTIL YOU ARE 
INSTRUCTED TO DO SO. 
This is a test of problem solving ability. It contains various types of questions. Below 1s a sample 
question correctly filled in: 
REAP is the opposite of 
1 obtain, 2 cheer, 3 continue, 4 exist, 5 ~ -- - --- ----- - --- ------- - -- ------ - -- -------- - --- - -- -- - --~-- - - r _j) __ ] 
The correct answer is "sow." (It is helpful to underline the correct word.) The correct word is numbered 
5. Then write the figure 5 in the brackets at the end of the line. 
Answer the next sample question yourself. 
Gasoline sells for 23 cents per gallon. What will 4 gallons cost' [_ ) 
The correct answer is 92¢. There is nothing to underline so just place "92¢" in the brackets. 
Here is.another example: 
MINER MINOR-Do these words have 
1 similar meaning, 2 contradictory, 3 mean neither same nor opposite? ...... ....... ____ ___ ___ [ _ _ ] 
The correct answer is "mean neither same nor opposite" which is number 3 so all you have to do is 
place a figure "3" in the brackets at the end of the line. 
When the answer to a question is a letter or a number, put the letter or number m the brackets. 
All letters should be printed. 
This test contains 50 questions. It is unlikely that you will finish all of them, but do your best. 
After the examiner tells you to begin, you will be given exactly 12 minutes to work as many as you 
can. Do not go so fast that you make mistakes since you must try to g~t as many right as possible. 
The questions pecome increasingly difficult, so do not skip_ about . Do not spend too much time on 
any one problem. The examiner will not answer any questions after the test begins. 
Naw, lay dow~ your pencil and wait for the ex~miner to tell you to begin! 
This page is not to be t-u_rned unt i1 you are told to do so. 
Copyright 1942 by E. F. W onderlic 
Published by E. F.- Wonderlic , P. 0. Box 7, Northfield, Illinois. All rights reserved, including the right to reproduce this test or 
any part thereof in any form by mimeograph, hectograph, or in any other way, whether the reproductions are sold or are 
furnished free /or use. 
Printed In U.S.A. 
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1. The last month of the year is FormA 
1 January. 2 March , 3 July . 4 December. 5 October ... .. ... .. ... .. .. ........ ... ..... .... . 
2. CAPTURE is the opposite of [_· 1 
1 place. 2 release, 3 risk, 4 venture, 5 degrade .. .... .... ...... ...... .. .. .. .. .. 
3. Most of the items below resemble each other. Which one is least like the others-? .. .. .... .... .. 
1 January. 2 August. 3 Wednesday. 4 October 5 December 
4. Answer by p~inting YES or No-Does RS .V .P. mean .. ;eply not neces~~;;:;? .. :::::::::: ::: ::: 
5. In the followmg set of words . which word is different from the others? 
1 troop. 2 league, 3 participate , 4 pack, 5 gang .... .. ...... .... .. .... ......... .. ........ .. .. . 
6. USUAL is the opposite of 
[ _ _] 
[_] 
[_] 
[_] 
1 rare . 2 habitual, 3 regular. 4 stanch, 5 always ................. .. .. .... ......... .. ...... .. .. 
€:fi0 e ~theOW<t)wl <J 6J [_] [_] 
8. Look at the row of .numbers below._ What n u mber should come next? 
9. CLI~N; ~US~~r.r~R ~:1Do :he~-~ .. ~~~-d·~-h~~~ .... .. ......... .. .... .... .... ................................... . [ __ ] 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
_1 similar meanings , 2 contradictory, 3 mean neither same nor opposite? .: .... .. ..... { __ ] 
Whtch word below is related to smell as chew is to teeth? 
Aui~~e~t ,is t~es~~~~sit: ~~or , 4 nose, 5 clean .. ........ . ...... .. .. .. ...... .. .. ...... ...... .. ........... . [ __ ] 
1 vacation , 2 summer, 3 spring, 4 winter, 5 falL .. .... .... .................. .... .. .... .. .. ..... [ __ ] 
A train travels 300 feet in ~ second. At this same speed, how many feet will it travel in 
10 seconds? ........ ... ... .. ..... ....... . .. .... . .. ...... ..... .. .. ...... .. .. ............ .. ........ .. ............ .... .. ........ .... .. .... [ __ ] 
Assume the first 2 statements are true . Is the final one: 
1 true, 2 false, 3 not certain? 
These boys are normal children. All normal children are active. 
These boys are active .. ........... .... .. .... ..... .. .. ... ... .. ...... .. ...... .. ......... . ....... ............ . ...... ... .. .. 
REMOTE is the opposite of 
1 secluded, 2 near, 3 far , 4 hasty, 5 exact ... ... .......... .. .. .. .. ... .. .. ... . ........ .. .... .. .. .. .. 
Lemons sell at 3 for 10 cents . How much will 1~ dozens cost? .. .. .. .... .... ... .... .... ... .... ........ . 
How many of the. five items listed below are exact duplicates of each other? .... .. ........ .. .. .. 
84721 84721 
9210651 9210561 
14201201 14210210 
96101 101 96101161 
88884444 88884444 
[_] 
(_] 
(_] 
[_] 
17. Suppose you arranged the following words so that they made a true statement. Then 
print the last letter of the last word as the answer to this problem. 
always A verb sentence a has ...... .. .......... .. ......... ..... ......... .... .. .. .. ........... .. .... ... [ __ ] 
18. A boy is 5 years old and his sister is twice as old. When the boy is 8 years old, what will 
be the· age of his siste r ? .... .... ............ .. .. .. .. .... .. ............ .. ............ .... ...... .... .... .. ........ .... .... .. ..... ( __ ] 
19. IT'S ITS-Do these words have 
1 similar meanings, 2 contradictory, 3 mean neither same nor opposite? .. ...... .... ( __ ] 
20. Assume that the first 2 statements are true. Is tbe final statement: 
1 true, 2 false . 3 not certain? 
John is the same age as Sally. Sally is younger than Bill . John is younger than Bill . ( __ ] 
21. A dealer bought some cars for $4000. He sold them for $5000, making $50 on each car. 
How many cars were involved? ........ . ..... ........... .... .. ...... .. .... .... ...... .... .. .......... .. .. .. .. ... ..... .. .... [ __ ] 
22. Suppose you arrange the following words so that they make a complete sentence. If it is 
a true statement. put a (T) in the brackets; if false, put an (F) there. 
eggs lay All chickens .. ..... ... ... .... .. ... .. .. .... ... ..... ......... .... .... .. .. ..... ......... ...... .......... [ __ ] 
23. Two of the following proverbs have the same meaning. Which ones are they? .... .. .. .'.. .. ... [ _ _ ) 
!. Many a good cow hath a bad calf. 
2. Like father, like son. 
3. A miss is as good as a mile. 
4. A man is known by the company he keeps. 
5. They are seeds out of the same bowl. 
24. A watch lost 1 minute 18 seconds in 39 days . . How many seconds did it lose per day? .. .. [ _ _ ] 
25. CANVASS CANVAS-Do these words have 
1 similar meaning. 2 contradictory, ·3 mean neither same nor opposite? .. .. .... .. .. .. [ __ ] 
26. Assume the first 2 statements are true . Is the final one: 1 true , 2 false , 3 not certain? 
All Quakers are pacifists . Some of the people in this room are Quakers. Some of the 
people in this room are pacifists ... .. .... .. ...... .. .. .. ..... .... .. . ...... . .... .. .. ............ .. ...... ... .... ........ [ __ ] 
27. In 30 days a boy saved $1.00. What was his average daily saving? .. .. . .. .. .. .. ...... .. ........... .. .. . [ __ ] 
28. INGENIOUS INGENUOUS-Do these words have . 
1 similar meanin gs, 2 contradictory. 3 mean neither same nor opposite? .. ........ . ... [ __ ] 
29 . Two men caught 36 fish ; X caught 5 times as many as Y . How many fish did Y catch? .... [ _ ] 
-
-30. 
31. 
3~. 
33. 
34. 
35. 
36. 
37. 
38. 
FormA 
A rectangular ' bin, completely filled , holds 800 cubic feet of grain. If the bin is 8 feet wide 
and 10 feet long, how deep is it?----- --- ---- -- -- ----- ------ --- -------- ------ ---- --- ---- --- --- -- ---- ------- ---- ----- --- --- - ( __ ] 
One number in the following series does not fit in with the pattern set by the others. 
What should that number be? Yz Y4 1AJ Ys 1h ¥t2 -- ---- -- ------- -- -- ----- ------------ ----- -- -. f _ _ ] 
Answer this question by printing YES or NO. Does A.D. mean "In the year of our Lord" ? [ __ J 
CREDITABLE CREDULOUS-Do these words have 
1 similar meaning, 2 contradictory, 3 mean neither same nor opposite? ------ ------- -- ( __ ] 
A skirt requires 2~ yards of material. How many can be cut from 45 yards? .. .. .. .. ... ...... . j __ 1 
A clock was exactly on time at noon on Monday. At 2 P .M. on Wednesday, it was 25 sec-
onds slow. At that same rate, how much did it lose in Yz hour? -- --------- --- ---------·- ------- ---- ----- ( _ _ ] 
Our baseball team lost 9 games this season. This was Ys of all they played. How many 
games did they play this season? --------- -- -- ----- -- --- ------------ ----- ----·- ·--- ------·- ------------ ---- --- ---- ---- --- -- r __ ] 
What is the next number in this series? 1 .5 .25 .125 ? -- ------ ---·------ --- ------- ----- -·-- j __ J 
This geometric figure can be d ivided by a straight line into two parts wh ich · will fit -
together in a certain way to make a perfect square. Draw such a line by joining two of 
the numbers. Then write the numbers as the answer. J ' 7 ·· - -- -- - -- - ------ - -: ___ ___ _ [ _ _ ] 
9 
12 
39. Are the meanings of the following sentences 1 similar, 2 contradictory, 3 neither 
similar nor contradictory? A new broom sweeps clean. 019, shoes are easiest . r _ _ J 
40. How many 0 f the five items listed below are exact duplicates of each other? ....... .. . j __ l 
Rexford, J. D. Rockford, J . D . 
Singleton, M. 0 . Simbleten, M. 0 . 
R ichards, W . E . R ichard, W . E. 
Siegel, A. B . Seigel, A. B . 
Wood, A. 0 . Wood, A . 0 . 
41. Two of the following proverbs have simila r meanings. Which ones are they? .. . ....... ... .. [ ___ ] 
1. You ·cannot make a silk purse out of a sow's ear. 
2. He that steals an egg will , steal an ox. 
3. A roll ing stone gathers no moss. 
4. You cannot damage a wrecked ship. 
5. It is the impossible that happens. 
42. This geometric figure can be divided by a straight line into two parts which w ill fit 
together in a certain way to make a perfect square. Draw such a line by joining two of 
the numbers. Then write these numbers as the answer. 11 ... . . . . -- - ----· [ __ ] 
IS 
43. Which number in the following group of numbers represents the smallest amount? 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
10 1 .999 .33 11 --- --- ---- --- ---------------------------- ------- --·· ··· ·--- __ _ ....... . ..... .. __ r _ J 
Are the meanings of the following sentences : 
1 similar, · 2 contradictory, 3 nei t her similar nor contradictory? 
No honest man ever repented. for h is hon·est y. Honesty is praised and starves . .... . . 
For $1.80 a grocer buys a case of oranges whi ch co ntains 12 dozen . He knows that two 
dozen will spoil before he sells them. At what price per dozen must he sell the good ones 
to gain YJ of the whole cost? -- ---- ------ ---- --·-·· . ...... ..... . ..... ....... ...... . ..... ...... ' ...... . .. ... . .. .. .... . .. . .. . 
In the following set of words, which word is d ifferent from the others ? 
1 colony, 2 companion, 3 covey, 4 crew, 5 constellation _____ _ .. ... . ............ . . 
Assume that the first 2 statements are true. Is the final one : 1 true, 2 false , 3 not 
certain : Great men are ridiculed. I am ridiculed. I am a great man . . ... ......... ..... .. .. . 
Three men form a partnership and agree to di vide the profits equally. X invests $4500, Y 
invests $3500 and Z invests $2000. If the profits are $1500, how much less does X receive 
than if the profits were divided in proportion to the amount invested ? .... 
~~i,~'.'~;,'~~~;,:;;r <an ~CI tog<thr ;~ Ta way& mak<la't;;•ngi< 
In pr inting an article of 30,000 wods, a printer decides to use two si zes of type. Using 
the larger type, a printed page con ta ins 1200 word s. Using the smaller type, a page con-
tains 1500 words. The article is allotted 22 pages in a magazine. How many pages must 
be in the smaller type? ... .. .. ... .. ....... ....... ........ ........ ................. . ....... .. ....... ...... . 
(_ ] 
I __ , 
[ _ t 
[_I 
l __ l 
[ __ J 
( __ , 
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MINNESOTA CLERICAL TEST 
(formerly the Minnesota Vocational Test for Clerical Workers) 
by Dorothy M. Andrew, Donald G. Paterson, and Howard P. Longstaff 
~me ______________________________________________ Date ______________________________________ _ 
TEST 1--Nurnber Comparison TEST 2--Name Comparison 
Number RighL------------------ Number Right-__________ _ 
Number Wrong ___________ __ N urn ber Wrong ______________________ _ 
Score= R--W------------ Score = R--W-----------------------
Percentile Rating _____________ _ Perc en tile Rating ____________________ _ 
Instructions 
On the inside pages there are two tests. One of the tests consists of pairs of names and .the other of pairs of 
numbers. If the two names or the two numbers of a pair are exactly the same make a check mark ( y) on the line 
between them; if they are different, make no mark on that line. When the examiner says "Stop !" draw a line 
under the last pair at which you have looked. 
Printed in U. S. A. 
Samples done correctly of pairs of Numbers 
79542 79524 
5794367 v 5794367 
Samples done correctly of pairs of Names 
John C. Linder John C. Lender 
Investors Syndicate y Investors Syndicate 
Now try the samples below. 
66273894 
527384578 
New York World 
Cargill Grain Co. 
66273984 
527384578 
New York World 
Cargi1 Grain Co. 
This is a test for Speed and Accuracy~ Work as fast as you can without making mistakes. 
Do not turn this page until you are told to begin. 
Copyright 1933, The Psychological Corporation, New York 36, N. Y. 47·109T 
Test 1 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
307--309 
v' Check if the two numbers are the same. 
51. 5829--5820 
192836472829--192836472829 
362--362 
2039271827--2039276837 
73829--73829 
82739102837--82739102837 
.10. 
4605 603 
976 996 
101267--101267 
3065432--30965432 
103345700 103345700 
46754 466754 
3367490------3367490 
2779--2778 
5739 57394 
11. 63801829374 63801839474 
12. 283577657--283577657 
13. 75689--75689 
14. 2547892026------2547893026 
15. 33635 336254 
16. 998745732--998745733 
17. 623------623 
18. 263849102983--263849102983 
19. 5870------5870 
20. 379012--379012 
21. 8734629 8734629 
22. 2549806746------2549806746 
23. 57802564 57892564 
24. 689246------688246 
25. 1578024683--1578024683 
26. 582039485618 582039485618 
27. 63829172630------63829172639 
28. 592--592 
29. 829374820--829374820 
30. 62937456------63937456 
31. 8293--8293 
32. 6382910293------6382910292 
33. 781928374012--781928374912 
34. 68293------68393 
35. 18203649271--18293649271 
36. 4820384 4820384 
37. 283019283745--283019283745 
38. 73927102--73927102 
39. 91029354829--91029354829 
40. 38291728 38291728 
41. 6283910293------6283910203 
42. 392018273648 392018273848 
43. 820--829 
44. 572937273--572937373 
45. 7392--7392 
46. 8172036 8172036 
47. 6839102836 68391028394 
48. 48293 8292 
49. 739201--739201 
so. 62839201 62839211 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
48891028 48891028 
7291728 7291928 
172839102839--172839102839 
628192------628102 
61. 473829432 73829432 
62. 478 478 
63. 372816253902--372816252902 
64. 64829--64830 
65. 4739210249 739210249 
66. 748362------748363 
67. 728354792--728354772 
68. 3927--3927 
69. 927384625--927384625 
70. 4628156 628158 
71. 6382--6392 
72. 12937453829 12937453829 
73. 523------533 
74. 7263920--7263920 
75. 74293--74293 
76. 82734291--82734271 
77. 2739102637--2739102637 
78. 62810263849--62810263846 
79. 638291--638291 
80. 62831027--62831027 
81. 527--529 
82. 172438291026------172438291026 
83. 7253829142--725382942 
84. 836287------836289 
85. 62435162839--62435162839 
86. 6254 6256 
87. 6241526------6241526 
88. 1426389012--1426389102 
89. 825------825 
90. 67253917287 67253917287 
91. 6271--6271 
92. 263819253627--263819253629 
93. 82637--82937 
94. 728392736------728392736 
95. 62739--62739 
96. 728352689--728352688 
97. 463728 463728 
98. 73829176------73827196 
99. 4825367 825369 
100. 56382018 56382018 
y Check if the two numbers are the same. 
101. 789 789 151. 73526----73526 
102. 819263728192 819263728172 152. 7283627189--7283627189 
103. 682537289--682537298 153. 627-637 
104. 7245--7245 154. 728352617283--728352617282 
105. 82936542891--82936542891 155. 6281-6381 
-. 106. 4738267 738277 156. 936271826----936371826 
107. 63728 63729 157. 82637192037 82637192037 
108. 6283628901-6283628991 158. 527182--527182 
109. 91826 918264 159. 6273-6273 
110. 263728192037--263728192073 160. 726354256------72635456 
111. 52839102738 5283910238 161. 725361552637--725361555637 
112. 6283-6282 162. 7526378 7526377 
113. 7283529152- -7283529152 163. 685--685 
114. 208 298 164. 82637481028 82637481028 
115. 82637201927--8263720127 165. 3427--3429 
116. 15273826-------15273826 166. 827364933251--827364933351 
117. 72537-----73537 167. 63728 63728 
118. 726391027384 726391027384 168. 6273846273------6273846293 
119. 627389--627399 169. 62836----6283 
120. 725382910------725382910 170. 2638496------2638496 
121. 46273 46273 171. 73829162787 738291627874 
122. 629--620 172. 6282645 62836455 
123. 7382517283--7382517283 173. 42738267 2738269 
124. 637281-639281 174. 573829--573829 
125. 2738261--2728261 175. 628364728 628364928 
126. 627152637490------627152637490 176. 725--735 
127. 73526189--73526189 177. 627385--627383 
128. 5372--5392 178. 63354 63354 
129. 63728142------63728124 179. 54283902------54283602 
130. 4783946 4783046 180. 7283562781--7~83562781 
131. 82637281028 82637281028 181. 62738 63738 
132. 628 628 182. 727355542321- - 72735542321 
133. 7293728172--7293728177 183. 263849332------263849332 
134. 7362- -7362 184. 162837--163837 
135. 927382615- -927382615 185. 47382912 7382922 
136. 85345--85345 186. 628367299--628367399 
137. 895643278 895642377 187. 111--111 
138. 726352------726353 188. 11829304829-- 11828304829 
139. 726352 7263524 189. 4448 4448 
140. 632685--632685 190. 333693678 333693678 
141. 273648293048 273648293048 191. 3212--3212 
142. 63 634 192. 27389223678 27389223678 
143. 7362536478 7362536478 193. 473829 73829 
144. 7362--7363 194. 7382937-- 7383937 
_ .. 45. 7362819273--7362819273 195. 3628901223--3628901233 
146. 63728 63738 196. 5572867--5572867 
147. 63728192637 63728192639 197. 87263543--87263543 
148. 728 738 198. 3678902--3678892 
149. 62738291527 62738291529 199. 15672839--15672839 
150. 63728192 63728192 200. 9927382--9927382 
Test 2 
y Check if the two names are the same. 
1. 
2. 
3. 
4. 
5. 
Hulme Co.--Hulne Co. 51. Anno Culvert Co.--Anna Culvert & Co. 
L. T. Piver--L. T. Piver 
Foley & Co.--Foley & Co. 
Floyd Gibbons--Floyd Gibbens 
Dole Publishing Co.--Dole Publishing Co. 
6. Chase Bag Co.--Chase Bag Co. 
7. Aladdin Co.--Aladdin & Co. 
8. Arthur Bier & Co.--Arthur Bier Co. 
9. Mydall Cain--Mydell Cain 
10. M. C. D. Borden & Sons--M. C. D. Borden & Sons 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
Midland Nat'!. Bank--Midland Nat'!. Bank 
Hixon Lt'd.--Hixon Lt'd. 
R. W einer--R. Wiener 
Pacqueres--Pacqueris 
Ponemah Mills--Ponemah Mills 
Keeley Institute---Keeley's Institute 
Jim Pepper--Jim Pepper 
Pictorial Review--Pictorial Review 
Colette Cartier--Colete Cartier 
Mayno Salon--Mayno's Salon 
Glaza Co.--Giazo Inc. 
Bonne Lee---Bonne & Lee 
Vapo Cresolene Co.--Vapo Cresolen Co. 
Wiebusch & Helger--W eibusch & Helger 
A. M. Davis--A. M. Davis 
Foote Lb'r. Co.--Foot Lb'r. Co. 
Lander' s--Lander's 
Delle Ross--Dell Ross 
Savage Rug Co.--Savage Rug Co. 
Landon & Warner--Landen & Warner 
Dennison's--Dennison's 
Piggily Wiggily Co.--Piggily Wiggily Co. 
Hurley Machine Co.--Hurly Machi'ne Co. 
]. Bauer & Black--]. Baeur & Black 
Edwin Cigar Co.--Edwin Cigar Co. 
Vik Oil Co.--Vik Oil Co. 
John Skinner & Sons--John Skinner & Son 
Eagle Pencil Co.--Eagle Pencil Co. 
Hudson Bros.--Hudson Bros. 
D. M. Ferry & Co.--D. M. Ferry Co. 
Johnsen A.].-. -Johnson A. J. 
Todd & Son--Todd & Sons 
Merrill Palmer--Merrill Palmer 
T. Cook & Son--T. Cook & Son 
Funk & Wagnall--Funk & Wagnull 
F. H. Vizetelly--F. H. Vizitelly 
Riggen & Co.--Higgin & Co. 
Bert Cooksley~Bert Cooksley 
W. C. Wadsworth Co.--W. C. Wadworth Co. 
Alvah Bushnell--Alvah Bushnell 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 
94. 
95. 
Larous & Bro.--Larus & Bro. 
Winstar W. B.--Winster W. B. 
Bender L. C.--Binder L. C. 
]. C. Andresen Inc.-. -]. C. Andresen Inc. 
Vacuum Oil Company--Vacuum Oil Company • 
Endicott Co.--Endicott Co. 
Minneapolis Mf'g. Co.--Minneapolis Mf'g. Co. 
Beverly A. B.--Beverley A. B. 
Jensen & Co.--] enson & Co. 
Meumann L. R.--Meumann L. R. 
Stevenson & Co.--Stevenson & Co. 
Haldoran H. P.--Haldoran H. P. 
Evers Bros.--Evers Bros. 
N evens Sales Co.--N evens Sale Co. 
Outdoor Sign Co.--Outdoor Sign Co. 
Young & Co.--Young & Co. 
Goodyear Tire Co.--Goodyear Tire Co. 
Redford Lb'r. Co.--Redferd Lb'r. Co. 
Canadian National--Canadian Nat'!. 
Standard Oil Co.--Standard Oil Co. 
Valiant Mf'g. Co.--Valant Mf'g. Co. 
C. Harris--C. Harris 
]. Williams Company--G. Williams Company 
Kaufmann A. C.--Kaufman A. C. 
Frisby N. C.--Frisby N. C. 
Donald T. C.--Donald T. C. 
Waldo Inc.--Waldo Co. 
Andres Mfg. Co.--Andres Mfg. Co. 
Oriza Ann Legrand--Oriza Anne Legrand 
A. Stein & Company--A. Stien & Company 
Robert Courtney--Robert S. Courtney 
Leonard Music Co.--Leonard Music Co. 
George Morgan--George Morgen 
Paulson's Cafe--Paulson's Cafe 
Robert T. Quamme---Robert T. Quame 
Traverse Studio--Traverse Studio 
Upton Grain Co.--Upten Grain Co. 
E. E. Atkinson--E. E. Atkinson 
Zeisler Furrier--Ziesler Furrier 
E. G. Kenyon--E. G. Kenyon 
Backus, Roy--Backus, Ray 
Carpenter Steel Co.--Carpenter Steel Co. 
W. E. Davenport--W. E. Davanport 
John Kingsley--John G. Kingsley 
96. Lane Inc.--Lane Inc. 
97. T. G. Lentingworth--T. G. Lentinworth 
98. Elizabeth Bennett--Elizabeth Bennett 
99. Charibel--Claribel 
100. R. C. A. Victor Company--R. C. A. Victer Company 
l 
y Check if the two names are the same. 
101. Crane Ltd.--Crane Co. 151. H. ]. Heinz--H. ]. Hienz 
102. Isaac F. Marcosson--Isaac F. Marcoson 152. National City Co.--National City Co. 
103. Stromberg Carlson--Stromberg Carlsen 153. Dorothy Gray--Dorothy Gray 
104. W. A. Evans--W. A. Evans 154. Reinhard Brothers--Reinhart Brothers 
105. Mason Tile Co.--Matson Tile Co. 155. Oscar Bye--Oscar Bye 
• 106. Clark Frame Co.--Clark Frame Co. 156. Ben Coal Co.--Ben Coal Co. 107. William G. Kellogg--William P. Kellogg 157. C. Lundstrom Mfg. Co.--C. Lundstrom Mfg. Co. 
108. Berwind Briquets--Berwind Briquets 158. ]. C. McKesson Drug Co.--J. C. MacKesson Drug Co. 
109. F. W. Bronson--F. W. Bronson 159. Waite Coal Co.--Wait Coal Co. 
110. Nash Motors--Nash Motor 160. Berry Brothers--Berry Brothers 
111. C. E. Locke--C. E. Lock 161. ]. Coty Co.--]. Coty Co. 
112. Mazer Cressman Co.--Mazer Cressman Co. 162. F. R. Connell--F. R. Connell 
113. Leslie Thrasher--Leslie Thrasher 163. Dr. Miles Company--Dr. Mills Company 
114. Plough Inc.--Plough Lt'd. 164. Northam Warrer--N ortham Warren 
115. Walpole--Wallpole 165. Indian Refining Co.--Indian Refining Co. 
116. John Hergesheim--John Hergesheimer 166. Jack Richard--} ack Richard 
117. Hudson Bay & Co. Ltd.--Hudson Bay Co. Ltd. 167. Kirsch Mfg. Co.--Kircsh Mfg. Co. 
118. Lasco Co.--Lassko Co. 168. Jack Wachter--Jack Wachter 
119. Albert Mills--Albert Mill 169. C. M. Stend--C. M. Stent 
120. Yale Stores--Yale Store 170. John Blassingham--John Blassingham 
121. Bob Fairbanks-. -Bob Fairbanks 171. W. W. Brock--W. W. Brock 
122. Denton Products--Denten Products 172. L. Waterman Company--L. Waterman Company 
123. Wells Dickey Co.--Wells Dickey Inc. 173. F. H. Weaver--F. P. Weaver 
124. S. N. Jonas--S. N. }onus 174. Multistamp Co., Inc.--Multistamp Co., Inc. 
125. Warren Co.--Warren Co. 175. Sani-fiush--Sani-fiush 
126. Kelly Transfer--Kelly Transfer 176. Tung Sol Lamp Inc.--Tung Sul Lamp Inc. 
127. S. Karpen & Brothers--S. Karpen & Brothers 177. F. ]. Suderman--F. ]. Suderman 
128. A.]. Drexel--A. J. Drexel 178. Theo Audet & Co.--Theo Audet Co. 
129. C. H. Salmon--S. H. Salmon 179. Cox Realtors--Cox Realtors 
130. H. Simons Lbr. Co.--H. Simons Lbr. Co. 180. Kellogg Company--Kellogg Company 
131. Villaume Lbr. Co.--Villaum Lbr. Co. 181. Atm Lowe--Anna Lowe 
132. Banett Company--Banett Company 182. A. Cederstrand & Son--A. Cedarstrand & Son 
133. B. B. Quinn--B. B. Quinn 183. Marschke Co.--Marsckhe Co. 
134. Beauville Co.--Beauxville Co. 184. Collum & Ackerman-. -Collum & Ackerman 
135. Gordon Mfg. Co.--Gordon Mfg. Co. 185. Insulite Co.--Insulite Co. 
136. Curtis Mill Co.--Curtis Mill Co. 186. General Steel Co.--General Steel Co. 
137. S. Jacobs & Company--S. Jacobs & Company 187. Charles Von Buelow--Charles Von Beulow 
138. W. Morton--W. Morten 188. A. D. Beaudette--A. D. Beaudette 
139. F. D. Prescott--F. D. Prescott 189. Firestone Tire Co.--Firestone Tire Co. 
140. Old Gold--Old Gold 190. Foxsworth & Son--Foxsworth & Son 
141. Jones Inc.--Jones Bros. 191. A. S. Hinds Co.--A. S. Hinds Co. 
142. Petropalm & Son Inc.--Petropalm & Son Inc. 192. Charles Beardslee--Charles Beardslee 
143. Palmers Ltd.--Palmers Ltd. 193. Axton Tobacco Co.--Axeton Tobacco Co. 
144 . Riggin Mfg. Co.--Higgen Mfg. Co. 194. Inso Board Co.--Inso Board Co. 
• 145. Lehigh Coal Sales--Lehigh Coal Sales 195. Stanley Russell--Stanley Russell 146. Buick Motor Co.--Buick Motors Co. 196. Babson Mfg. Co.-. -Babsen Mfg. Co. 
147. George Carpenter--George Carpentier 197. Bodee Institute--Bodee Institute 
148. H. H. Hemenway--H. H. Hememway 198. Greer College--Greer College 
149. M. A. Gladding--M. A. Gladding 199. Lampland Lbr. Co.--Lamplund Lbr. Co. 
150. F. ]. Cheney & Co.--F. ]. Cheney & Co. 200. Bird & Son Inc.--Bird & Sons Inc. 
APPENDIX D 
PROGRESS REPORT 
DEPT. 
Mark a check mark(,_.) opposite each trait under grade you think deserved 
3 2 1 0 
FALLS-SHORT 
FAR-EXCEEDS· EXCEEDS MEETS OF TRAITS REQUIREMENTS REQUIREMENTS REQUIREMENTS REQUIREMENTS 
Does work 
ACCURACY: correctly the 
first time 
Produces a 
VOLUME: good .day's 
work consistently 
THOROUGHNESS: 
Does job completely 
w ith full attention 
to details 
ABILITY TO Grasps new or 
unusual work re-
LEARN: quirements quickly 
COOPERATION: 
Gets along 
successfully 
with others 
PERSONAL Is well groomed 
APPEARANCE: dresses neatly and in good taste 
ATTITUDE TO COM1PANY I A'ctive Booster 
ATTITUDE TOWARD CRITICISM I 
USABLE IDEAS I HOW OFTEN SUGGESTED 
ESTIMATE OF I OWN WORTH 
TARDY REPORT 
Always 
· Recepti v e 
Freq uently 
A.bout 
~i ght 
!\lev er 
1'ardy 
3 4 5 6 
7 8 9 10 
11 12 13 14 
15 16 17 18 
19 20 21 22 
23 
I 
24 25 26 
I 
IE-I ~~~ Uncertain ~ ~ Adversely ~  Favorable Critical 
1~1 C.enerall y I 32 1 133 1 ~  - - Non- £motional Accepts I Comm ittal Resentful 
~ ~ Occasionally 1_!!_1 Seldom IE_ I Never I_!!_ 
Estimates-I t ~~~ Und er ~~~ Uncertain · Estimates-It l~l over I~ 
- - Occasionally -- Most-Always --
Tardy Tardy I 43 I I 44 .1 I 45 I Always Tardy 
'' Comments, Explanations or Qualifying R emarks Sh o ald be Written on Reverse Side · 
DATE SIGNATURE. 
77 
i 
,, 
:I 
.--- ---~ 
!I 
II 
I, 
il 
--~ ----==-- --
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